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The    anthor  has  endeavored    to   give   in   the  following   pages   the 

accepted  facts  in  surgical  pathology  and  diagnotas,  together  with  the 

nietbodn  of    treatment  which  mo<lem  surgery  has  intriHlured,  or  has 

elected   as   worthy  of   continued   application    from   the   practice  and 

toiLching  of  the  past.     In  the  effort  to  condense  into  a  single  volume, 

of  about  eight  hundred  pages,  the  essentials  of  the  science  and  art  of 

surgery,  not  only  la  a  discussion  of  theories  out  of  the  question,  but 

many  measures  of  treatment — the  comparative  usefulness  of  which  has 

been  demonBtmted— must  of  necessity  he  omitted. 

In  an  age  when  books  upon  "this  subject  are  plentiful,  this  work 
fns  undertaken  not  without  misgivings,  yet  witli  a  deteiTiination  to 
loiTe  nothing  undone  which  would  add  to  its  usefulness  and  make  it 
»ft  exponent  of  modem  and  progressive  aurgf^ry.  Such  rapid  advances 
»re  l)eing  made,  that  mar^'eloua  results  are  to-day  achieved  by  meas- 
mw  onknown  to  the  profession  but  a  few  months  earlier.  The  intro- 
•im'rton  of  cocaine  Uydrovldorate  as  a  local  anesthetic  marks  an  ep<K'h 
in  surgical  practice ;  and  yet  this  wonderful  agent  has  scarcely  been 
nwntioaed  in  works  on  surgery.  Again,  the  aTdiseptic  method  of 
treating  wounds,  originated  within  the  last  few  years,  has  brought 
»ith  it  such  protection  to  life  and  usefulness,  that  it  deserves  a  more 
*lM)iT>agh  consideration  than  is  often  allotted  it  by  surgical  writers, 
*nil  shonhl  Iw  universally  accepted  and  practiced. 

The  autht>r  believed  that  the  geneml  profession  was  not  sufficiently 
taiprussed  witli  the  dangers  in  delaying  surgical  int.erference  in  lesions 
o(  the  cavities  and  their  viscera,  notably  the  cranium,  abdomen,  and 
pelvis.  These,  and  other  Cfmsidemtions  which  will  be  found  in  the 
**sti  were  among  the  reasons  which  led  him  to  hope  that  this  book 


Vl  PREFACE. 

would  prove  acceptable  to  his  fellow-workers,  and  especially  to  i 
nnmerons  class  of  physicians  who  are  compelled  to  do  a  general  p 
tice,  and  who  can  find  neither  time  nor  opxK)rtunity  to  select  f; 
the  vast  quantity  of  surgical  literature  the  facts  essential  to 
prompt  and  successful  management  of  their  cases.  That  this  h 
was  not  without  foundation  is  attested  by  the  reception  accordec 
the  work  by  the  medical  press,  and  by  the  necessity  of  a  second  it 
within  three  months  after  its  publication. 

To  the  many  sources  from  which  much  needed  help  in  its  c 
pilation  and  illustration  was  obtained — however  accredited  in  the  i 
— the  author  desires  to  acknowledge  an  especial  indebtedness,  an< 
the  engravers,  Messrs.  H.  Senior  and  Company,  for  the  general  ea 
lence  and  prompt  execution  of  their  work.  An  examination  of 
volume  will  attest  the  liberality  of  the  publishers,  who  have  coni 
uted  greatly  to  its  success. 

The  Authq] 

April  to,  1887, 
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CHAPTER  I. 


8UR0I0AJL   DRESSINGS. 

TuE  materials  used  in  the  performance  of  a  surgical  operation,  and  in 
its  after-treatment,  form  such  an  imix)rtant  part  of  the  surgeon's  outfit 
that  I  Ija\e  determined  to  devote  the  initial  rliapter  of  this  book  to  a 
deapription  of  the  methods  of  ])i*eparing  and  preserving  the  apparatus 
owdedffir  dressing  wounds  in  the  antiseptic  practice  of  to-day. 

Thifi  practice,  which  embodies  the  great  principles  of  cleanliness  and 
Mtf(^tf/ftCjfA  in  surgery,  is  now  so  well  established  among  the  l>est  sur- 
(peonsin  America  and  Europe  that  any  argument  in  its  favor,  as  com[)ar(Mi 
with  the  nu'ihods  of  one  ur  two  decades  ago,  I  consider  to  be  wholly 
unoeo'wary. 

Ligatures  and  Sutures. — Catgut,  silk,  silk-worm  gut,  and  silver  wire 
will  mfvt  every  rK|uii*ement  In  tying  vessels  and  closing  wounds.  Catgut 
has  pnictically  superseded  all  other  substances  as  a  ligatuiv.  The  con- 
ditions which  wv»uJd  justify  the  application  of  a  silk,  metal,  or  any  non- 
stsortjable  H.unture  to  an  artery  are  rartOy  present.  Strings  or  cords 
made  from  animal  tissues,  as  buckskin,  ox-aorta,  nerve,  tendon,  and 
»fbalt'I)one,  known  under  the  general  name  of  "broad  ligatui-es,"  have 
beeti  successfully  emjiloyed  in  the  occlusion  of  the  larger  vessels,  but 
their  use  is  limited  in  comparison  with  that  of  the  violin-strings,  which 
aifea-sily  obtaine<l,  prepared  and  preserved,  and  are,  moreover,  cheap. 

In  the  ])i'ci)anUion  of  catgut  select  four  sizes  of  the  best  quality  of 
^ciiin-strings  in  about  this  proportion:  one  dozen  each  of  the  E  and  A 
string!*,  six  D  strings,  and  two  or  three  hai-p-slrings  about  twice  as  large 
*«thttt  of  D,  violin.  The  smaller  sizes  are  most  generally  needeil  for  the 
nualJLT  vessels  and  bleeding  points,  the  1)  string  is  best  adapted  to  ves- 
sels as  large  as  the  radials,  ulnai"s,  or  tibials,  while  the  larger  or  harp- 
strings  should  be  usetl  upon  the  iliacs,  subclavians,  common  carotids, 
itki  feniorals. 

Pfrparation. — Cut  and  remove  the  small  red  threads  which  are  tied 
•wood  each  bunch,  and  place  the  catgut  in  a  glass  bottle  or  jar  which 
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containR  enough  pure  oil  of  juniper -berries  to  completely  cover 
The  vessel  shoulil  be  tightly  curked  to  prevent  evaporation, 
twenty-four  hours  the  material  is  safely  aseptic,  and  will  remain  i 
definitely  if  kept  immei*sed  in  the  fluid.    The  stB 
^k  of  the  gut  is  not  imitaired,  while  its  firmness  I 

^^V  creased  by  the  oil. 

^^^  If  oil  of  jumper  can  not  be  obtiiinetl,  95  pe< 

alcohol  is  equally  aseptic,  and  may  be  used  inl 
Alcohol,  however,  softens  the  strings  more  than 
per,  and  is  not  to  be  preferred.  Fig.  1  rej)reae 
convenient  apparatus  for  holding  these  ligaturel 
consists  of  a  glass  jur  (>rbf>ttle,  with  a  wide  moa 
whi(!h  a  jjerforateil  cork  is  fitted.  AVithin  the  bott 
sevend  glass  spools  upon  whieh  the  ligatures  havfl 
wound.  The  ends  project  through  the  perforata 
the  cork,  and  are  held  here  by  a  smaller  cork 
into  the  perforation.  Upon  removing  the 
smaller  plug,  the  threads  may  be  drawn 
out  and  cut  off  as  required.  Another 
vessel  is  pictured  in  Fig.  2.  In  this  the  ligatures  are 
wound  around  a  eentral  shaft,  which  is  pulled  completely 
out  of  the  bottle  when  the  threads  are  needed. 

Macewen  has  introduced  a  chromic-acid  catgut  liga- 
ture, which  resists  absorption  much  longer  than  juni|>fir 
or  alcohol  gut.  Ills  method  is :  chromic  acid  one  pai't, 
water  five  jiarts  (I>y  weight).  To  one  j>art  of  this  solution 
add  twenty  parts  of  glycerin,  and  allow  the  violin-strings 
to  remain  immersed  for  seven  or  eight  months.    They  are  *•'* 

then  preserved  in  carbolic  acid  one  part,  to  glycerin  ten 
(1  to  10).     Thus  prepared,  catgut  wilt  resist  absoiplion  from  twei 
sixty  days. 

Silk  is  invaluable  for  sutures.  It  is  not  to  be  used  for  ligature 
cept  in  certain  operations  within  the  abdominal  cavity,  or  in  vn 
which  are  to  bo  trented  by  the  open  method.  This  material  shod 
selected  of  all  sizes.  I  prefer  the  twisted  to  the  braided  threads,  altl 
the  latter  is  less  likely  to  be<H)me  tangled.  The  very  finest  black 
dyed  silk  is  needetl  in  the  plastic  surgery  of  the  nerk  and  face,  \ 
white  individual.  Wliite  sutures  often  become  so  discolored  thai 
are  with  difficxilty  found  when  the  time  for  their  removal  arrives.; 
larger  silk  sutni-cs,  such  as  those  employed  in  tying  hsemctrrhoidal 
es,  should  be  so  strong  that  any  ordinary  fonx*  cnn  not  bi*eak  them, 
silk  threads  should  be  kept  dry,  and  well  wrapped  in  protective  \ 
silk,  or  corked  in  jars.  A  half-hour  before  using  them  they  shoij 
soaked  in  a  5-per-cent  solution  f»f  carbolic  acid. 

SilJc-worm  gvt  comes  in  bristles,  or  stiff  threads,  about  ten  ind 
length.  It  may  be  used  as  a  suture  in  any  part  of  the  economy,  ba 
essential  only  in  the  operation  for  cleft  palate.  It  is  not  abaorbal 
very  sti-ong,  ties  easily,  and  does  not  slip.     It  should  be  kept  in  an 
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ry  dry  box,  and  need  not  be  rendered  aseptic  for  operations  on  the 
palate. 

StlKr  icire  is  invaliiublf?  as  a  s(itiii'e-materi:il.  Beyond  tbe  ojM^rations 
npun  the  genito-urimiry  orgiins  of  tlie  female,  where  it  is  indispensable, 
It  w  ureferahle  to  silk  in  many  wonnds  of  other  portions 
of  the  iKMly.  The  sizes  most  required  range  from  No.s.  24  to 
31,  inclusive.  A  most  convenient  way  i>f  carrying  silver  for 
immediate  use  is  to  cut  it  in  pienea  alK>ut  ten  incites  in 
length,  and  place  it  in  a  metpl  cylinder  (t^g.  3),  which  is 
divided  into  three  or  four  compartments,  and  closed  by  a 
scRit-top.  Or  the  wire  hx>])«  may  be  wrapped  in  protective 
or  blotting-i^iper,  and  thus  kept  free  fn^ni  moisture  in  tmler 
to  prevent  rust.  They  are  rendered  aseptic  by  immersion  in 
1  Ui  30  rarbolic  acid  one  half-hour  before  using  them. 

Solutions.  —  For  irrigating  wounds,  submerging  instrn- 
tnentd,  and  disinfecting  in  general,  solutions  of  corrosive  sub- 
linuiie  imd  carbolic  acid  are  necessary,  and  pure  alcohol,  iodo- 
form, ond  chloride- of -zinc  solutions  may  at  times  be  used. 

Kr*cli  hai*  d(?ni(instrated  that,  as  a  gemi-killer,  corrosire 
uM'wtf^^  excels  all  known  agents.  The  sublimate  solutions 
Tary  in  the  proportion  of  one  part  of  the  bichloride  to  five 
IjiiO'Iivil  parts  of  distilled  water  by  weight,  or  1  to  500,  1  to 
l.iM).  I  tfi  2,fK>0,  1  to  3,0f^)  for  use  outside  of  the  great  cavi- 
iJeMUjd  1  t«  8,tJ00,  1  to  15,000,  and  1  to  20,000  within  the 
earitifNi, 

Tlie  sublimate  solutions  are  only  nsed  for  irrigation  and 
lor  (ilainfeoting  the  hands,  sponges,  and  gauze.  All  instru- 
Bientii  are  submerged  in  carb<dii'-acid  solutions  or  in  alcohol. 

The  stronger  solution.s,  1  t-o  500  and  1  to  1,000,  are  mrely 
«n|iloyed  in  irrigation,  and  then  only  when  the  part  exposed 
lai  been  made  blotnlless  by  tlie  Esmarch  bandage.  Even 
»hni  thus  employed  for  the  disinfection  of  an  abscess  cav- 
ity, aloer,  or  sinus,  the  excess  of  sublimate  should  be  imme- 
iiwely  washed  away  by  flooding  the  part  with  the  1  to  3,000 
SflDtion,  In  any  ordinary  oi>emtit)n  no  stronger  sublimate 
than  1  to  3,(KK)  will  bo  required;  a  1  to  10,000  solution  may 
l»  aswi  in  the  peritoneal  or  thoracic  cavity  where  the  con- 
diliivii*  are  such  that  the  fluid  may  run  out  or  l>e  removed  at 
once  by  si«jnges.  I  have  iilled  the  entire  abdominal  cavity 
*iUj  warm  sublimate,  1  to  18,000,  mopping  it  out  with 
8ptvttp«H,  and  repeating  this  pi-ocedure  three  times  without  any  bad 
lymptoni  p'suliiug. 

For  convenience,  any  required  sobition  may  be  made  from  the  follow- 

5:  Con^»sive  sublimate,  gr.  xxx  ;  water  and  glyrprin,  pach,  ^ss.  Some 
Ui  this  abfmt  gr.  x  of  table-salt.  One  teaspoonful  of  this  solution 
•d^  to  a  pint  of  water  approxinuites  1  to  2,000.  Water  containing  lime 
should  not  l)e  ased.  Tablets  of  cornvsive  sublimate  are  now  manufact- 
^Bed,  and  are  very  convenient  for  transportation.     Each  tablet  contains 
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enough,  sublimate  to  make,  when  dissolved  in  a  pint  of  water,  ) 
1,000  solution.  It  is  best  to  make  fresh  solutions  when  needed,  fl 
less  kept  tightly  corked  and  away  fn^m  light,  they  deteriorate  in  V) 
Carbolic  acid  (1  to  20,  or  a  fl-per-cent  solution)  is  employed  f 
cleansing  and  submersion  of  all  instruments  used  in  a  surgical 

tion.  It  is  not  yi 
irrigation  on  acoQ 
its  irritating  piti^ 
■^^  The  steam  and  d 
spruy  so  much  in! 
a  few  years  sincoi 
only  used  to  li{ 
dust,  or  OS  an  i 
wai>i  the  more  th< 
cleansing  of  opd 
rooms  and  wards 
are  esi>ecially  ej 
to  infection.  The 
machine  (Pig.  4)  \ 
ed  one  halMiour 
the  operation  is  to  commence,  and  is  allowed  to  run  until  that  tim^ 
strength  of  the  stdution  in  the  bottle  is  1  to  20. 

As  ordinarily  sold,  rarbidic  acid  is  dissolved  in  alcohol,  and  ia 
95  per  cent  strf>ng.  In  this  condition  an  ounce  by  measurement 
ounce  by  weight.  To  this  quantity  add  glycerin  5j'  «nd  water 
which  will  make  a  1  to  20,  or  5-per-cent  solution.  All  instrumo) 
immersed  in  this  solution  a  half-hour  before  the  operation,  exoi 
blades  of  the  knive.s,  which  should  be  dipped  in  only  a  minute 
before  being  used. 

Ptire  alcohol  is  also  used  for  this  purpose  by  some  operators  w 
like  the  benumbing  effects  of  the  acid. 

lofhifonu^  <me  i)art  dissolved  in  seven  parts  of  etlifr,  is  used  at 
to  \\\\A\  tilt/  jiiirts  where  an  operative  wound  is  to  l>e  made.  It  is 
uncommon  practice  with  some  of  the  German  sui'geons  to  immerse 
ligatui-ea  and  suture- material  in  this  solution  for  about  twenty  a 
befoi-e  tiie  operation  is  begun. 

Chlorlde-of-ziuc  solution  in  water  (I  to  12,  about  8  percent)  i 
used  to  wash  out  tilcers  or  old  sinuses  which  are  in  the  neighborh 
or  communirate  with,  the  wound  of  operation.  This  and  the  ioi 
solution  are  not,  however,  essential,  and  are  now  rarely  emi>loyed. 
Irriffaforx. — A  rubber  bng,  capable  of  holding  two  quarts  of  so 
with  extra  long  tubing  attached,  makes  a  convpnimil  in-igator  for  x 
tnmsportation.  The  ordinary  fountain-syringe,  represented  in  Fi 
commonly  used.  The  nozzles  should  lie  of  sraootti  glass,  snffi 
heavy  to  resist  breakage,  almut  three  or  four  inches  in  length,  n< 
than  a  quarter  of  an  inch  in  gross  diameter,  slightly  pointed,  and 
lumen  of  one  eighth  of  an  inch.  Sublimate  solution  sliould  not  be  8 
to  remain  in  contact  with  rubber  for  any  considerable  time  on  aco 
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its  oonoave  action.    AVTien  an  ox^eration  or  dressing  is  completed,  after 
tlw  sutilimate  esoafies,  pure  water  shoiiltl  be  nm  through  the  irrigator. 

A  giiod  emergency  irrignlor  is  shown  in 

fiz-  6.    It  is  made  i»y  placing  a  jierfonited 

cork  in  an  ordinary  wine-bottle,  titring  a  piece 

w4)f  class  tabe,  or  cane,  or  goose-quill  into  the 

(•rfnmlion  tn  wliieh  the  rubber  huse  is  at* 

tMfatxL   The  bottom  of  the  botlle  is  broken 


rii.  ft. 


Fio,  6. — (E«maroh.) 


in,  «id  a  string  netting,  thrown  around  for 

susfwoaion,  completes  the  ajiparatus.    If  there 

is  DO  ifNtp-sprin;;  to  shut  off  the  flow,  ir  uiay 

Iw  reailily  arrested  by  placing  Il»e  nozzle  in 

the  puper  end  of  the  bottle.     The  assistant 

wboatlt'nds  to  the  irrigator  can  always  r^j^'u- 

liteilie  How  by  slight  pivssure  of  the  tul>e  between  the  thumb  and  finger, 

jnst  where  the  nozzle  is  attached.     Tin  or  brass  vessels  may  also  be  em- 

plovtU.  l)Ut  the  corrosive  action  of  the  mercury  soon  destmys  the  mHt:il. 

When  no  iirigator  can  be  had,  the  sublimate  solution  may  be  poured 
('0  htnn  a  i>itcher  or  cup. 

For  continuous  irrigation,  as  in  an  amputation  treated  by  the  open 
bi*^Ikk1,  a  constant  dripping  may  be  secured  by  twisting  a  piece  of  muslin 
iff  cotton  cloth  into  a  loose  wick-like  string,  moistening  it,  and  placing 
oneea'l  in  a  vessel  holding  the  solution,  while  the  other  hangs  over  the 
ftifip  from  a  point  where  the  llui<l  will  fall  on  the  wounded  surface 
\^'k.  7). 

Sponrfefi, — In  selecting  sponges,  secure  those  of  softest  and  finest  text- 
rj-  -  vTirin^r^  when  dry,  from  one  to  two  and  thr«*e  inches  in  diameter, 
r  numlter  spherical  in  shape,  with  a  half-dozen  Hat  pieces  a 
laii  inch  thick,  three  or  fonr  inches  wide,  and  frfira  six  to  ten  inches  long. 
\Vtiyn  iiurchased  in  the  rough  tliey  ph<tuld  b<^  thoroughly  whipped 
m»il  all  the  Siinil  is  remove*!,  and  then  washed  in  cold  or  lukewarm 
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water.     Two  methods  may  be  employed  for  bleaching.    The  simplfl 
\s  to  soak  them  for  from  six  to  eighteen  hours  in  a  mixture  of  or 
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of  liquor  sf^die  chlorinatae  to  five  of  water,  rinse  them  in  clear  cold  * 
and  dry  thoroughly.  A  more  complicated  but  very  efBcacioua  met 
the  following;*  Place  the  sponges  in  a  sohition  of  permanganate  i 
tassa,  1  to  1(K)  (about  gr.  v-  ?  ]  of  water),  for  one  balf-hour ;  rinse  in 
oold  water,  squeeze  thoroughly,  and  immerse  them  in  a  solution  of  ^ 
acid  (1  to  50)  for  ten  minutes.  Rinse  again  in  clear  water,  leave^ 
there  for  one  hour*  and  then  dry  qitickly  in  a  warm  oven.  Spongei 
be  kept  diy  either  in  tightly  corked  glass  or  stonp  jars,  or  wrapped 
)>rotertivf^.  and  put  away  in  a  clean  drawer.  They  mny  also  be 
indetiuitely  in  a  I  to  20  carbolic-acid  solution,  but  should  not  be  kej 
length  of  time  in  sublimate  solution.t  When  a  sjwnge  has  been 
used  it  should  be  destroyed,  lml(^ss  the  circumstances  are  such  tliat 
and  fi-esh  pieces  can  not  be  obtained  for  a  succeeding  operation.  , 
under  such  conditions,  if  they  have  been  brought  in  conflict  with  j 
matter,  it  should  be  imperative  to  destroy  the  sponges  and  pi"oceed 
out  them,  using  clean  cloths,  or  towels,  or  borated  or  absorbent  coti 
their  stead.  1 

To  cleanse  sponges  which  have  been  used,  wash  them  thop 
ly  in  different  changes  of  warm  water  (not  hot),  and,  when  tlu 

•  To  Mr.  AnttpJrt,  (Jrnggist,  of  Fourth  Avouoe  and  Thirty-fln»t  Street,  Xew  Yor% 
tiHletiled  for  this  formuU. 

i  Mr.  CliArlvs  O.  Am  Ende,  ItlB  Wa»hIagtoa  Street,  Iloboken,  New  Jersej,  prepares  j 
that  are  soft,  cImiii,  and  very  satUfactory,  as  well  as  cheap. 
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loo^r  discolor  clear  water,  immerse  them  in  1  to  500  sublimate  for  one 
hour. 

Id  ill  operations,  sponpfea,  bf'fon?  being  uw^d  in  thn  wound,  should  be 
dipped  in  1  to  3,000  sublimate  8<:»lution,  and  then  squeezed  as  dry  as 

Drains. — liubher  tubing^  Neul>er*R  Jtoiie  drains^  and  twists  of  catgut 
fXkant-hair,  are  chieUy  to  be  relied  upon  in  draining  wounds.     Rubber 
ii  most  generally  useful.    The  softest  tubing  should  be  selected,  of  vari- 
ous sizes.  frr>m  (hat  which  has  a  lumen  of  one  half-inch  in  diameter  dow*n 
touoeuixteenlh.     Before  it  is  inserted  it  should  be  bent  over  the  linger, 
and  with  a  iKiir  of  curved  scissors  clipped  full  of  holes  alwut  a  half-inch 
apttrt,  as  seen  in  Fig.  8.     Hubber  drains  should  l)e  kept  dry  in  clean  jars, 
fnnn  which  they  are  taken  and  placed  in  1  to  20  carbolic  acid  solution 
whfD  the  operation  for  which  they  are  needefl  is  begun.    When  a  wound 
b  to  I*  dresseil  only  once — the  *' permanent  dressing^'^absorbable  ani- 
■al  drains  should  lie  insi»rted.     For  this  purpose  Neuber*s  bone  tubes 
(Fif[-  **^  are  preferahle.     They  are  made  from 
theltonesof  young  and  healthy  aninuds.     The 
TiwI**  Iwme  is  cut  of  proper  length  and  size, 
bml  (iut.  turned  on  a  lathe  round  and  smooth, 
omI  perforated  laterally.      Immersion  in  S3- 
Jxr-WTit  muriatic  acid  f<)r  twelve  hours  crtm- 
pfctely  decalcilies  them,  after  which  they  are 
kept  (as  recommended  by  the  inventor)  in  1 
to  3D  carbolic-arid    solution,   frequently  re- 
Dewed.    I  prefer  to  keep  them  in  alcohol,  95 
P«  cent,  or  oil  of  juniper,  which  preserves 
thpfn  aseptic  and  hanlens  tliem,  rendering  a 
too  rapid  absorption  less  likely.     Tlie  tul)es 
wfmm  three  to  five  inches  long.     Tliere  are 
fonr  fii7.i^ :  the  calil>er  of  No.  1  is  six.  No.  2  is 
five.  No.  3  is  four,  and  No.  4  three  millimetres 
iadianieter  (one  millimetre  is  api>roximately 
iVnf  iin  inehV    The  walls  are  from  one  to  one 
uiil  a  half  millimetre  in  thickness. 

These  drains  can  be  prepared  readily  from  Fm.  e.        fw.  s.    Kw.  ik, 

tbf  iNiiieH  tif  fowls  by  scraping  the  perios- 

tenm  oil  and  the  marniw  out,  soaking  in  mtiriatic  acid  (33per-cent  solu- 
tion) iia  above,  and  then  in  ether  for  a  few  hours  before  transfemng  them 
to  the  alcohol.*  Bone  drains  will  l)e  absorl>ed  in  from  five  to  twenty 
days,  and  are  excellent  in  p^^nnanent  dressings. 

C^ffut  or  h&rfic-hair  twists  or  skeins  are  at  times  employetl  for  drain- 
ing anal!  wounds,  and  are  very  satisfactory.  The  violin-strings  are 
twisted  into  a  bunch,  as  shown  In  Fig.  10,  and  laid  in  the  wound  at  vari- 

•If  the  bonM  Med  are  from  fowU  which  liavo  been  coolicd,  Miioowen  rorommcnds  that 

*fc«  Mfwlilorif-afid  Bolution  Bhimld  Ih' niic  to  fire  of  water,  nnd  that  the  liibo,  when  in- 

I  '"'W  inlA  the  irnanJ,  ibonli)  be  ihremJed  with  hor«M«-hnir  to  prevent  eotlapw  from  prewnre, 

«ad  to  bdlluie  Uiti  removal  oC  clula  without  toklng  out  tlte  tube  ami  irritji^ng  tlie  wound. 
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OU8  points,  so  as  to  project  at  the  lower  angles  or  in  such  position 
will  secure  the  most  perfe<'t  drainiige.  The  hair  is  taken  from  the  m 
or  tnil^  wjiHhed  clean,  ami  immersed  for  twenty-four  hours  in  o£ 
junii>er.     It  is  twisted  in  the  same  manner  as  the  catgut.  j 

Protecthe. — Thin  rubber  tissue,  oilrsillc^  or  Mackintosh  cloth,  1 
be  used  to  pi-otect  the  part  from  utmospherio  changes,  and  to  prai 
the  evaponttitju  and  volatiliziiiion  of  the  antiseptic  agents.  The  foi 
is  preferable,  and  the  oil-silk  is  next  in  order.  Rubber  tissue  muaj 
kept  in  a  cool,  dry  spot,  and  should  be  dipped  in  1  to  3,000  sublitl 
before  it  ia  applied.  . 

Oavxe. — Oniinary  cotton  muslin  of  light  texture,  commonly  knl 
as  cheese-rlotli,  imi>regnated  with  corrosive  STiblimate  or  iodoforq 
widely  used  as  antiseptic  gauze. 

Carholized  gauze  has  passed  ont  of  use. 

To  make  subtiiiutfe  gauze  proceed  as  follows:  Cut  a  bolt  of  ch( 
cloth  into  jiieces  a  yard  long,  and  place  in  boiling  water  for  eight  h<3 
Then  linse  thoi-oughly  in  cold  water,  and  blejich  in  liquor  sodae  chlorii 
(one  part  to  five  of  water)  for  twenty-four  hours.  Rinse  again  in  i 
water,  and  leave  the  cloth  in  a  tightly  covered  jar  or  tank  (»f  1  to 
subliniaie  indefinitely.  When  the  gauze  is  al)out  to  be  used,  squeeze 
water  out  of  it  and  wet  it  in  fresh  1  to  3,000  solution,  and  again  sqa 
it  until  it  is  only  faii'Iy  moistened,  not  dripping,  with  the  sohition. 
Knde's  sublimate  pink  gauze  is  an  excellent  preparation.  It  is  std 
with  eoaine,  which  is  a  coIor-t«st  upon  the  purity  of  the  gauze,  for,  ij 
men-ury  is  decomposed  or  volatilized,  the  eosine  goes  with  it  and 
gauze  is  left  white. 

lodo/onnized  gauze  is  made  by  moistening  the  washed  cheese-c 
in  1  to  3,000  sublimate,  sjninkling  it  with  jHtwdered  iodoform  fra 
pepper-box,  and  then  working  tlie  powder  into  the  meshes  of  the  < 
until  it  is  a  golden- yellow  color.  It  should  be  made  fresh,  althou^ 
may  be  presen*ed  for  one  or  two  weeks  in  tight  glass  jars,  wTappt 
red  or  bine  paper  to  prevent  the  decomposition  of  light. 

li&rttfed  absorbent  cotton  is  now  almost  indispensable  in  sur] 
practice.  It  Ls  usetl  not  only  to  j>rotect  the  part  and  to  exeivise  \ 
pression,  but»  for  pur])oses  t>f  cleansing  and  dressing  wouiuls,  it  ha 
tirely  supei-seded  sponges,  and  ia  not  only  cheajjer,  but  preferable  in  e 
respect.  It  is  so  difficult  to  prepare,  however,  that  the  pmctition 
almost  compelled  to  j>atnmize  the  manufacturer.  When  an  emerg 
demands  it,  oixiinary  ginned  cotton  of  clean  fiber  may  be  ble^iched 
softened  by  treating  it  in  the  same  way  as  given  for  the  cheese-o 
It  can  be  charged  with  boracic  acid  by  immersing  it  in  a  solution 
taining  gr.  xv  t<»  5  j  of  water.  It  is  then  dried  and  wrapped  in  pro 
ive  until  needed  for  use. 

Well-prepared  bornted  cotton  is,  next  to  gauze,  the  most  suitabli 
sorbenl  of  diwlmrges  from  wounds.  Beyond  these  two  substances  b 
ing  is  really  needed.  Pads  or  bags  of  peai^  sawdust,  jvt€y  wood-i 
etc.,  are  practically  iiseless. 
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Baxdare?  are  employed  in  surgical  practice  to  retain  dresfting«  in 
pfisitiuD.  to  secure  compression  and  supi>ort  to  any  portion  of  tlie  body, 
to  maintain  any  reqnired  degi-ee  of  immobility,  and  to  render  an  extremity 
Iiartially  or  complet^^ly  bloodless. 

They  are  made  of  cotton  muslin  of  various  degrees  of  fineness,  crino- 
line, woolen  poods,  and  India  rubber.  Cotton  bandages  ai*e  most  gener- 
ally employetl,  but,  on  account  of  the  greater  elastitity  of  tianiiel,  these 
an*  preferahle.  for  certain  spt^cial  di-essings.  Crinoline  is  only  used  for 
pbater-of-Paris  bandages.  Martin's  rubber  bandage  and  Esmarch's  blood- 
1b»  tfiiirniqiiet  are  very  useful  in  maintaining  the  flmi  compression  of  a 
part,  eiihur  as  a  means  of  support  or  of  emptying  the  vessels. 

The  muslin  should  be  soft,  not  starched,  and  of  two  kinds — a  fairly 
heary  quality,  and  the  light  cheese-cloth.  Both  should  l>e  cut  in  pieces 
from  fijfht  to  ten  yaMs  in  length.  The  fonner  can  be  torn  ;  the  latter 
ma-tt  be  cut.  Tlie  selvage  edge  is  remove<l,  and  the  cloth  divided  into 
strips  raryin;;  in  width  from  four,  three,  two  and  a  half,  and  two  inches, 
with  mine  one  inch  or  less  in  width.  For  the  cliest  and  abdomen  the 
fiJ«  Iwndages  are  needed,  the  two-  and  three-inch  strips  for  the  arms, 
leo,IiKni,  and  nei^k,  and  tlie  narrow  strips  for  the  bauds  and  fingers. 
-UI  rile  loose  ravelings  along  the  edges  should  be  pulled  off,  and  the 
banii^s  made  into  compact,  smooth  rollers. 

Boailai^HS  may  be  rolled  by  hand,  yet  it  is  a  tedious  and  tiresome 
'     "        ind  an  utter  waste  of  time,  when  the  work  can  be  better  and 

,  illy  done  by  machinery. 
^Q  Ki)^.  11  is  pictured  a  bandage- 
"  n  r.  Hjinple  in  construction  and 
'■"■■i[i.  It  should  be  fastened  to 
^  ed^'e  of  a  solid  table  by  screws 
■v.ilile  clamps.  The  end  of  the 
.  !■•  be  wound  is  passed  in  and 
*rtit  over  the  four  bars  at  the  bast? 
B^  ajiex  of  the  machine,  and  then 
^'|^lld  the  .shaft,  so  that  one  edge 
^^'ibe  bandage  touches  the  end  of  the  u]>right.  As  the  crank  is  turned, 
■trip  is  held  tightly,  and,  as  it  runs  over  the  rods,  wrinkling  or  fold- 
is  j)revented.    A  home-made  apparatus  may  be  constructed  an  fol- 
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lows  :  Take  a  cigar-box,  remove  the  top  and  one  end,  bore  a  hole 
eide-piece  near  the  open  end,  and  thmngh  these  pass  a  piece  of  tele 
wire  bent  in  the  shape  of  a  windlass  and  crank.     Wires  may 
through  at  other  points  to  serve  the  same  pui*pose  as  the  four  vi 
the  other  machine.  | 

In  makintj  plaster-of-Paris  bandages,  these  same  machines  may  i 
ploy(»d,  but  the  <n'iuoline  must  be  loosely  rolled,  and  the  ix>\vdered  | 
worked  ia  with  the  hands  so  well  and  thoroughly  that  the  meshes  i 
cloth  can  not  be  seen.  Considerable  experience  is  required  to  prej 
good  plaster  bandage,  and  a  poor  one  will  spoil  a  dressing.  Plaster, 
ages  should  be  made  from  fresh  gj-psnm  <»n  the  day  they  are  to  1 
plied.  Cotton  and  flannel  bandages  should  be  kept  in  a  chest  orj 
away  frum  dust  and  moisture.  I 

Methods  of  appl'ffi ng  Bandages.— The  various  portions  of  tha 
may  be  bandaged  by  the  simple  spiral,  reverse  spircUy  simple  Jig^wf 
and  the  fiijure-ofS  reverse.  l 

The  simple  spiral  tnm  is  most  useful  in  bandaging  thase  parts  \ 
body  wln?re  there  is  no  sudden  increjise  in  the  diameter  and  volumei 
part.     It  is  impracticable  under  (Jther  circumstances.  ) 

Hold  the  bandage  in  the  hand  m«Hst  convenient,  with  the  back  i 
roller  toward  the  limb  (see  Fig.  19) ;  with  the  unoccupied  hand  tal 


?I0.   Ifi. 
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free  end  of  the  bandage,  lay  and  hold  it  npon  the  inner  border 
limb,  and  carry  the  turn  by  the  front  to  the  outer  side  ()f  the  part 
bandaged.  i 

Having  cari-ied  the  roller  twice  around  the  part  to  secure  it,  asce 
limb  si)imlly,  leaving  about  one  third  of  each  luru  uncovei'ed  by 
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Th«  rtcerse-spiral  tnrn  (Pi>r.  13)  is  applied  as  follows : 

Taking  the  left  arm  to  be  bandaged,  hold  the  roller  in  the  right  hand, 
with  its  (Hin^-exity  towm*d  the  limb,  and  carry  it  from  the  inner  or  ulnar 
Iwnlpr,  by  the  front,  to  the  outer  or  radial  border,  and  thus  around  the 
ann  by  two  circular  turns  to  secure  the  roller.  Tlien,  having  carried  the 
hudi^f  to  the  outer  side*  ascending  the  limb  gradually,  lay  the  thumb 
of  the  left  hand  upon  the  lower  edge  of  the  bandage,  press  it  firmly 
against  the  limb  to  prevent  slipping,  loosen  the  roller  considerably  in  the 
r!;:hi  bund,  at  the  same  time  tuniiiig  it  one-half  turn  towiird  the  oi>erator. 
Tbis  iirot-ess  is  to  be  repeated  as  often  as  necessary,  keeping  the  reverses 
niftU  wytm  the  outer  border  and  anterior  aspect  of  the  eattremity. 

The  Shnpt^  Figure -of- 8 
TVrp.— After  tlie  bandage  is  se- 
mnd,  ^A  heretofore  descril)ed, 
tfcend  the  liuib  sharply,  fr<:)m 
th?  inuer  to  the  outer  border, 
*>  ih.1t  at  this  outer  border  the 
Icweredjie  of  the  roller  shall  be 
^^T^ral  inches  alwive  the  start- 
iujlKiint.  Carrj*  the  roller  di- 
wtly  across  and  behind  the 
limb  to  the  same  point  on  the 
"ppoMte  8ide ;  then  obliquely 
downward  id  front,  crossing  the 
Wt'ndinf;^  turn  at  a  right  angle. 
Wb»*n  the  outer  Iwjnler  is  ;tgaiu 
rearhed,  carry  the  ndler  liehind 
aod  dinvtly  across  the  limb  to 
tbp  »tarting-jK»int  (see  V\g,  14). 

fhf  Fiffnre-<^-8  Bererse, — 
C'ninifnre  ex:i«'tly  as  for  the 
Nii)IiI«fignre-of-^S  until  theband- 
"iW  has  pussed  aontss  the  pos- 
terior asjiect  of  the  limb,  and 
i*  about  to  dnscend  obliquely 
li'ififithe  inner  aspect  to  the  front.  "With  the  index-linger  of  the  unoc- 
(^rW  liand  hold  the  lower  edge  of  the  bandage  tightly  agninst  the  part, 
*Ml*f  the  rolii^r  is  slackened  and  turned  half  over  in  a  direction  away 
'rum  tbf  limb.  This  reverse  in  the  figure-of-8  may  also  be  made  ante- 
rinrlj-,  and,  when  the  conformation  of  the  part  demands  it,  may  be  made 
^b  anteriorly  and  posteriorly. 

Of  these  four  methods,  the  simple  spiral  is  more  readily  applied. 
^Vhcn  the  <Uameter  of  the  extremity  increases  rapidly  it  will  not  suffice, 
siiwv  it  grasps  the  part  at  the  upper  edge  of  the  roller  while  the  lower 
st«B(Ls  nut  fn^  and  loose. 

('or  all   purposes  the  spiral  rererse  is  more  generally  useful.     In 
*■■"''      '        '-  it  can  be  a]>i)lied  to  all  ]H)rti(ms  of  the  body  except 
-ITS  join  the  trunk,  when  it  must  give  place  to  the  *iwi?fe 
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fif^uTc-qf-S  turn.  Tims,  the  spica  at  tlie  groin  and  shoulder,  the  occi; 
and  chin  dressings,  and  the  neck  and  shoulder  bandages,  must  desoj 
this  shape.  The  Jtgure-ofS  ret)crse  is  of  great  use  in  getting  over  the  < 
of  the  leg  in  very  mustiular  subjects,  where  not  infrequently  all  the  ot 
methods  will  fail  to  hold. 

The  important  rule  in  bandaging  is  to  equalise  the  pressure  J 
periphery  to  center.  The  cucuuistances  of  the  case  will  determine 
degree  of  compression.  It  re<iuire8  u  gi*eat  deal  of  study  and  practio 
become  expert  in  applying  dressings.  One  shonld  thort>ughly  fumiJia 
one's  self  with  each  of  tUe  methods,  for  not  infrequently  a  i»art  t^ 
dressed  will  require  a  combination  of  several  methods.  The  questioi 
how  tight  to  apply  the  bandage  may  in  yiart  be  left  to  the  sense  ofl 
patient  when  an  anicsthetie  is  not  emj)Ioyed.  After  an  extensive  op| 
tion,  in  which  Esraai-ch's  bandage  has  been  applied,  a  very  consider^ 
degree  of  compression  is  often  requiixnl  to  prevent  the  oozing  wl 
otherwise  would  follow  the  use  of  this  tourniquet.  No  amount  oh 
scription  will  impart  this  sense  to  the  inquirer;  it  can  only  come  fi 
pei'sonal  experience.  One  precaution  is  imperative :  the  tijis  of  the 
gers  or  toes  of  the  exti-emity  bandage<i  must  always  be  left  oi>en 
observation,  for  if  strangulation  is  threatened  it  will  always  be  earl 
indicated  here.     A  watch  should  be  set  on  every  case  where  ther 

ground  for  anxiety,  with  dj 
tions  to  slit  tlie  dressing  withj 
appearance  of  any  symptoni 
sti'augulation.  ] 

Special  Bandages — Tlie  ffi 
and  /dingers  by  the  I^irsl  M^ 
(Fig.  16). — Take  a  ixjUer  betw 
three  fourths  and  one  inch 
width,  and  ten  yards  in  lenj 
Let  the  hand  to  be  bandage^ 
ftronated,  and  commence  by  I 
ing  two  or  three  turns  of  the  ^ 
antund  the  cjirpus,  going  frond 
radial  over  the  back  of  the  ^ 
to  the  ulnar  side.  Having  in  j 
manner  secured  the  roller,  cari 
from  the  radial  side  of  the  ^ 
obliquely  across  the  dorsum  o| 
hand  to  the  ulnar  bonier  of! 
rt)ot  of  the  little  iinger,  then' 
rally  around  the  little  finger 
turns  to  its  extremity.  Next 
turn  by  careful  spiml  turns,  ( 
spiral  reverse,  if  necessary,  to 
rootctf  the  finger,  coveringit  eq 
ly  and  nicely.  From  tiie  radial  bonier  of  the  base  of  the  finger  the 
age  is  carried  over  the  back  of  the  hand  to  the  ulnar  side  of  the  < 
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then  under  the  wriat,  by  t\w  fi-ont,  to  the  radial  side^  and  again  over  the 
JoBum  of  ihe  hand  art>und  to  the  ulnar  side  of  the  same  finger,  repeat- 
ing? the  iignnMif-8,  as  bef<.n*e.  Two  tiims  are  then  thrown  around  the 
ifrisl  to  secure  the  former  bandage,  and  the  roller  is  carried  in  the  same 
maaner  to  the  remaining  fingers. 

When  the  index-finger  is  reached,  on  account  of  the  great  spare  be- 
tween its  root  and  the  thumb,  it  is  advisable  to  make  four  or  live  extra 

mj^nre-of-S  turns  around  its  base,  (carrying  tlie  bandage  a  little  lower  with 
Rsch  snfves.sive  layer  towanl  the  thumb. 

Having  reached  the  thumb,  the  roller  is  carried  spirally  to  its  ex- 
tp-oiity,  as  in  the  other  fingers,  but  in  returning,  when  the  last,  the  in- 
lerphaJangeal.  joint  is  reached,  tlie  figure-of-8  turn  is  commenced  at  this 
jxrini,  and  continued  until  the  ball  of  the  thumb 
isfumpletely  covered. 

This  method  may  be  applied  to  the  thumb 
aloae,  or  to  any  one  or  more  of  the  lingers,  when 
the  remainder  of  the  hand  does  not  need  to  be 
boDilaged,  and  Ls  equally  efficient  in  securing 
splints  to  these  organs. 

One  objection  to  it,  and  a  very  formidable  one 
toth^  practitioner,  is  the  length  of  time  necessary 
to  apply  iL  A  more  rajiid  and  almost  equally 
«ftjrtive  way  is  the  hand-bandage  by  the  second 
ttftto^(Fig.  10;. 

Plure  pidletsnf  cotton  between  thefingei*s,  and 
afairsizefl  tuft  in  the  palm  of  the  hand.  Take  a 
tttmlape  fi*om  one  to  two  inches  in  width,  cany 
it  imp  or  two  turns  around  the  hand  where  the 
pbalangw  Jr)iu  the  metacarpus,  until  it  is  secured, 
«il  then  by  nicely  adjuste<l  figure-of-8  turns  (the 
cMwings  on  the  dorsal  aspect  of  the  fingers)  cover 
the  hand  from  the  tips  of  the  fingers  back.  When 
tbf  bondage  reaches  the  thr.mb  in  the  crotch  be- 
t*wi  it  and  the  index,  and  begins  to  roll  up,  it 
should  l>e  clipped  with  the  scissors  deeper  and 
(Irt^tpr  along  the  edge  nearest   the  thumb  with  fio.  is. 

•arh  succ<'Ssive  turn  until  the  cut  extends  to  the 

niiMlt'  of  the  roller.  Then  n  split  should  be  made  in  the  middle  parallel 
^(h its  long  axis,  and  the  thumb  stuck  through  this;  the  next  split  is 
Dwirer  (he  distal  edge,  while  with  the  succeeding  turn  it  may  be  brought 
Hear  of  the  thumb  on  its  caq>al  aspect.  A  spiral,  with  or  without  the 
revpTs**^  will  hold  on  the  inclino  from  the  thumli  to  the  carpus. 

Thr  Forearm,  Arm^  and  Shoulder. — From  the  carpus  to  the  elbow 

'    !  reverse  or  fiffure-ofSwiil  usually  l>e  required,  on  account  of 

iiiidal  slmi>*?  of  the  jmrt.     When  the  ellM)w  is  reached,  if  the 

fiRtil-angJe  position  (Pig.  17)  is  determined  upon,  the  fignre-of-8  around 

|tiie  humenis  and  forearm  will  suffice  to  cHmb  along  the  elbow  ;  or  the 
nple  spiral,  carried  over  the  same  ground  in  the  flexure  of  the  joint,  and 
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gradually  ascending  over  the  ctmvexity,  will  accomplish  the  same 
pose.    For  the  arm  the  spiral,  simple  or  reverse,  will  carry  the  bands 

the  axilla.     Whe? 


^^' 


Fla.  ir. 


projection  caused  b 
tendon  of  the  pecti 
major  is  ivached^ 
roller  is  carritMl  froi 
inner  side  by  the  \ 
over  the  point  oi 
shoulder,  around., 
hack,  and  unden 
tlie  opposite  arm,  a 
the  chest  to  the  anj 
and  onter  surface  < 
humerus,  tlien  a 
iieuth  the  arm,  mi 
a  tigure-of-8  tu 
loop  of  which  ann 
the  ami,  and  the 
the  thorax,  Tliesd 
are  continued,  graq 
ascending  until  tlu 
of  the  neck  is  rea* 
It  is  best  to  iill  tb 
ilia  of  Iwth  arms. 

absorbent  cotton  to  prevent  chafing,  when  this  di^ssing  is  to  be  wo] 

any  length  of  time. 

77ie  ToeSf  Foot^  Leg,  and  Thigh. — The  great  toe  may  be  band 

by  carrj'ing  n  narrow  i-oller  spirally  around  it,  from  the  tij)  to  the 

tarso-phalangeal  joint,  and 

thence    by    a   figure-of-8 

around  the  ankle.    This 

last  turn  should  be  sev- 
eral times  repeated,  in  or- 
der to  hold  the  dressing 

firmly.    It  is  customary  to 

include  all  of  the  toes  in 

the  general  foot-bandage. 
To  Imndage  the  foot, 

begin  by  placing  bits  of 

absorbent  cotton  between 

the  toes.     Take  a  roller 

from  two  to  two  and  a  half 

inches    wide,   and   about 

ten  yaivls  long.     Lay  the 

end  of  the  bandage  pamllel  with  the  axis  of  the  leg,  half-way  be| 

the  two  malleoli  in  front,  and  carry  the  roller  by  the  inner  side  tj 

heel,  so  that  the  middle  of  the  bandage  will  be  over  the  center 


Fio.  Iti.—Tlie  •utIior'B  foot-b«otU^  with  ■  8laj^«  i 
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Vcfi  ronvexity,  and  on  to  the  starting- point.  Next,  make  another  turn 
art»UD(i  tli«  ankle,  carrying  the  posterior  edge  of  the  bandage  over  the 
ttenKTof  the  tuni  that  hiis  just  ])rece<led  it,  and  make  one  or  two  other 

as  in  frnnt  of  this  uutil  tlie  heel  is  completely  covered  (Fig.  18). 

The  Imndiige  is  then  curried  around  the.  heel  in  the  same  direction,  so 
that  Us  anterior  border  rests  on  the  middle  of  the  Jlrxt  turn,  and  the 
roder  is  carried  from  the  fibular  side  of  the  heel  across  the  dorsum  of  the 
fool  to  the  tibial  side  of  the  great  toe. 
It  tlwn  travels  under  the  bases  of  tJm 
UesUi  die  little  toe,  making  a  couple  of 
fuDiplele  turns  arrjund  the  foot  at  this 
point,  and,  when  the  rolli-r  bus  again 
naclied  the  fibular  side  of  the  little  toe, 
it  »  made  to  cross  the  dorsum  of  the 
fiiit  obliquely  to  the  til.»ial  side  of  tlie 
li«l.  kwjrtng  the  lower  edge  of  the  band- 
is^  alM)ut  a  (juarter  of  an  inch  above  the 
Mtum  nf  the  heel.  Rnpnat  this  figure- 
'if^  turn  until  the  entin?  foot  is  thor- 
oughly concealed.  It  is  best  to  cut  with 
the  smsore  each  turn  of  the  roller  about 
half  through  jnst  whon  it  crosses  the 
fnml  of  the  ankle,  so  that  the  arcumu* 
latioo  of  the  bandage  at  this  point  may 
not  interfere  with  the  movements  of  the 
ukfe-joint.  • 

The  crossings  of  the  figure-of-8  band- 
Uf  du  the  d()rsuni  of  the  foot  should  l>e 
Iv-^pl  u  little  to  the  fibular  side  of  the 
Rit^Jian  line. 

Whf-n  the  anklp  is  reachM,  the  band- 
ill^  should  l>e  carried  nij  the  leg  by  the 
Tinl  reverse  until  the  sudden  promi- 
Bace  of  the  muscles  of  the  calf  is 
Mwbed,  when,  if  necessary,  the  figin-e- 
"^■8  reverse  should  be  practiced  to  just 
Mi-w  rhe  knee.  From  this  jmint  up  to 
the  irochanter  the  simple  figure-of-8,  spi- 
ll, or  spiral  reverse,  may  be  employed,  **'<>•  i*-  •• 
an-itnliog    to    the    shape   of    the    limb. 

^Vinn  the  level  of  the  gluteal  fold  is  reached,  c^irry  the  roller  obliquely 
Dpwinl  and  outward  about  half-way  between  the  trochanter  major  and 
snt^ior  Uiur  spine,  on  across  the  sacro-lumbar  region  to  just  above  the 
opI»er  margin  of  the  iliac  crest  of  the  side  opposite  the  limb  being  band- 
apttl,  thence  downward  acn)ss  the  abdomen  and  the  gr<-)in  to  tlie  front 
aud  imter  side  of  the  thigh,  and  back  behind  to  the  inner  side  at  the 
iiftiat  of  starting.  Tliis  mantpuvre  is  repeated  until  the  entire  hip  and 
re  covered,  when  the  roller  is  carried  sjiimlly  around  the  i)elvis 
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and  abdomen  aa  high  as  the  nmbUicus.  The  completed  bandage  is ) 
in  Fig.  19.  The  portion  of  this  bandage  which  goes  around  tlie ' 
groin,  and  pelvis  is  called  the  single  spica  for  the  groin,  and  is  84 
bly  adapted  to  the  retention  of  a  dre.s»ing  upon  a  bubo  or  woil 
this  i-egion,  and  also  makes  an  efficient  temporary  compress  for  tb 
port  of  an  inguinal  hernia.  A  double  spica  with  a  single  loller  B 
made  by  carrying  the  roller,  which  has  already  partially  covered  \ 
groin  and  hip  of  one  side,  directly  across  the  back  to  a  point  ha 
between  the  trochanter  and  anterior  iliac  spine  of  the  opposite  sid< 
the  front  of  the  thigh  to  the  inner  side,  and  thence  behind  and  ouj 
describing  a  tigure-of-8  arfnind  the  thigh  and  pelvis  in  a  directil 
reverse  of  tlie  preceding  (Fig.  20).  | 

The  abdomen  and  thorax  should  be  bandaged  by  the  fiimple| 
verse  spiral  until  the  axilla  is  reached  in  the  male,  and  the  rat 
gland  in  the  female. 


Pio.  90.— (After  Fbchcr.) 


Flo.  21.— <Aacr  Fbcher. 


To  bandage  the  mammary  gland  it  is  best  to  place  a  thin  h 
absorbent  cotton  over  this  organ,  and  under  the  axilla  a.s  wel 
roller,  about  three  inches  wide,  should  be  carried  two  or  threi 
around  the  thorax  ju.st  below  the  brea.st,  which,  if  pendulous,  she 
lifted  well  up  to^vjirrl  the  clavicle.  If  the  right  breast  is  to  be  ban 
the  operator,  standing  in  front,  should  carry  the  roller  from  the  p 
right  to  the  left  side,  around  the  body,  and  then  obliquely  upward 
the  front  of  the  chest,  catching  the  under  suif:ic«  of  the  gland,  pass! 
the  left  clavicle,  making  a  figui'e-of-8  around  the  shoulder  and  axil 
then  across  the  back  to  the  starting-point  (see  Fig.  21).  It  is  now 
directly  around  the  chest,  and,  when  the  circuit  is  completed,  again 
oblicpiely  upward  on  a  plane  about  one  inch  higher  than  the  pn 
tura.     This  is  rei>eated  until  the  organ  is  entuxily  covered.     AVlw 
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Ym.  22.— tAfUr  fiatbcr.) 


ireqaire  support,  the  second  nmy  be  ban<lage(l  in  the  same  way  by 
u  additional  roller,  or,  as  slumTi  in  Fig.  22,  a  single  bandage  may  be 
lUr'WDartmnd  the  thorax  and  nerk  In  fip:- 
ure^<if-8  fashion,   so  as  to   support    both  ^^r^K^ 

Bantiii'jes  for  the  Head  and  Face. — 
Fur  wiiiining  ice-caps,  or  other  di-essings 
tn  the  head,  th«  hood-bandage  will  be 
fiitind  p'lnvenient,  while  its  Tn<Hlifirations 
will  suffit-e  to  keep  a  dressing  upon  any 
Kmiteri  purtiim  of  the  scalp  (Fig.  23). 

Tu apply  this,  take  a  roller  twelve  yards 
lone  ami  two  and  a  half  inrhes  in  width, 
pill'.-d  fptm  both  ends  to  the  center.  Hold- 
ineffflp  head  of  the  roller  in  each  hand,  the 
wit'wjii,  standing  behind  the  patient  and 
byini;  the  mi<blle  of  the  bandage  across 
the  forehead  just  over  the  eyebi-ows,  car- 
ries one  roller  in  the  right  and  the  other 
in  llie  left  hand  around  the  head,  above 
Ihe  «u^  and  crosses  them  under  the  occiput,  so  that  the  Killer  which 
*»iii  lo  the  rear  in  the  left  hand  will  ti*avel  again  to  the  front  over  the 
same  path.  The  roller  in  the  right  hand  is  then 
carried  over  the  head,  in  the  median  line,  from  the 
occiput  to  the  nose,  and  at  this  point  it  is  caught 
and  held  down  by  the  encircling  turn  carried  in 
the  left  hand.  Tlien  cany  the  roller  which  came 
over  the  merlian  line  of  the  head  back  again  to  the 
rear,  so  that  its  right  edge  will  rest  on  the  middle 
of  the  first  turn.  It  is  again  caught  under  the 
»4  f  encircling  turn  at  the  wciput,  is  c^irricd  to  the 

r  -  front  on  tlie  opposite  side,  and  continues  to  Irtivel 

V^-*"^  from  before  backward  in  an  ellipse  that  is  con- 

^  scantly  Jncre^iaing.  until  it  blends  with  thf  encir- 

tw.  a.  cling  turn  upon  the  sides  of  the  head,  m  ar  the 

ears.     Each  miccessive  turn  of  thfi  elliptic  should 
iftbont  one  third  of  the  turn  that  preceded  it  uncovered  in  the  cen- 
Of  rourse,  the  ends  will  meet  at  the  same  point,  before  and  behind, 
"here  the  reverses  are  made. 

If  il  is  only  required  to  maintain  a  dressing  in  the  mwlian  line  of  the 
«alp,  it  will  suffice  to  carry  a  cirrular  turn  or  two  around  the  head,  just 
abcivp  ihe  eyebrows  and  ears,  and  below  the  occiput,  Avhile  an  antero- 
pmerior  strip  is  pinned  to  this  in  front  and  l>ehind. 

Thf  Hea/l  and  C/n'n  liondarfe  (Fig.  24)  may  iie  made  to  sen'e  sev- 
eral purjKises — namely,  to  n^taiu  a  dressing  on  the  chin  and  lower  face, 
the  nme  ujkjh  the  sralp  at  any  portion,  and  also  for  temporary  fixa- 
tion nf  the  lower  jaw  after  fracture  of  this  bone.  It  is  applied  as 
foUows: 


^ 
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The  end  of  a  bandage  from  one  inch  and  a  half  lo  two  inches  in 
is  held  about,  half-way  between  tlie  left  ear  and  the  occipital  pre 
ance,  while  the  roller  is  carried  to  the  front  and  obliquely  acre 
head,  just  in  front  of  the  right  ear,  undej  the  chin,  up  in  front 
left  ear,  then  across  the  scalp,  passing  backward  between  the  rij 
and  occiput  lo  l^eneath  this  protuberance,  when  it  is  carried  bener 
left  ear  straight  across  the  front  or  labial  aspect  of  the  chin,  and  i 
by  the  ri^ht  side  to  the  point  of  commencing.  This  manceuvre  i 
be  repeated  several  times,  and  tlie  dressing  then  coni]ileled  by  ca 
the  DjUer  twice  around  the  head  above  the  ears  and  eyebrows,  s 

neath  the  occiput,  and  pin 
fitrip  along  the  median  line 
scalp  at  the  various  points 
the  turns  cross  each  other. 

Knotted  Bandage, — Thi* 
ing   (Fig.   2o)    Is  sometim 


\*^Sf*j 
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ployed  in  the  arrest  of  haemorrhage  from  wounds  of  the  tem| 
other  vessels  of  the  scalp. 

Take  a  piece  of  cork  or  wood,  abont  an  inch  in  diameter 
quarter  of  an  inch  in  thickness,  and  wnij)  it  with  sublimate  gs 
lint  to  make  a  compress.  Apply  this  to  the  bleeding  point,  and  li 
it  the  center  of  a  double-headed  roller,  carrying  tlie  turns  arou 
head,  above  the  ears.  They  are  then  crossed  over  the  compress,  o 
ia  carried  under  the  chin,  the  other  over  the  top  of  the  head,  a 
again  crossed  on  the  opixisite  temple.  Having  carried  the  rollers 
aixjund  the  head,  and  crossed  them  firmly  over  the  compi-ess,  th 
are  pinned  securely  and  cut  off.  A  horizontal  slip  may  then  be 
to  the  anterior,  middle,  and  posterior  slips  of  the  knotted  bandfl 
ginning  in  the  median  line  on  the  foreheuid,  then  back  lo  the  ce 
the  middle  slip,  and  then  to  the  slip  underneath  the  occiput,  to  hi 
dressing  securely  In  position. 

To  bandage  the  eye  (the  left,  for  example\  hold  the  end  of  tl 
half-way  Ijetween  the  right  ear  and  occiput,  and  bring  the  roller  t 
over  the  left  eye  and  malar  eminence,  and  around  backward  hewet 
ear  and  occiput  to  the  point  of  starting,  and  i-epejit  once.  Wh 
second  turn  arrives  at  the  right  ear  it  should  piiss  above  this  an 
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jitetely  iin>iind  llie  ^kull,  jiiat  above  the  eyebrows  and  below  the  orciput, 
ID  onltr  to  stK-nre  the  ohlique  turn.  Complete  the  dresaiag  by  altermilhig 
Vtiret'D  the  horizontal  and  the  oblique  direction  of  the  roller  (Fig.  26). 

For  thy  upper  lip  a  dressing  is 
iwdily  wcurtsl  by  a  narrow  hand- 
le pissing  horizontally  around 


Fi».  9*.— 'Arter  E*aiiircli.) 
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beneath  the  nose  and  ears,  and 

IwW  in  plac*^  l\v  the  head-stall  fio.  27. 

ottarhmpTit,  as  in  Fig.  24. 

HanfRtrehief  BandageR.~\[\  addition  to  the  foregoing,  emergency 
flrevdniM  for  different  parts  of  the  body  may  lie  extempoiized  from  pieces 
of  cloth  cat  in  various  shapes— the  so-railed  ?tatulkerchii^  ban^^ages, 

U^xd  and  Face. — A  simple  hood  (Fig.  27)  may  be  made  as  follows : 
A  pioiy  of  soft  muslin  is  cut,  27  by  23  inches,  folded  over  for  6  or  7  inches 
il  III:  its  CT^itest  measurement,  and  laid  upon  a  table,  with  the  short  piece 
underneath.  Place  the  index-finger  at  the  middle  of  the  folded  edge, 
anii  turn  the  nearest  comers  toward  the  center,  forming  a  pyramid.  Now 
Hill  tile  remaining  straight  edge  up  until  it  is  on  a  level  with  the  edge 
which  was  turned  under,  and  place  upon  the  head,  so  that  this  e<lge  will 
^  I'Ut  alxive  the  eyebrows,  while  the  rolled  portion  comes  across  the 

nipuf,  and  the  ends  are  i)inned  beneath  the 
fliln.  The  conical  lip  may  l»e  pinned  down,  if 
(iennd. 

Tlie  four-tailed  cap  is  made  from  a  piece  of 
•nnslin,  4.")  inches  long  by  10  wide,  split  from 
***ti  end  to  within  4  inches  of  the  center.  Each 
"ttlif  four  taih*  is  6  inches  in  width.  Ijay  the 
Mit^r  of  the  piece  across  the  vertex,  carry  the 
posterior  tails  ffjrwai-d  over  tlie  ears,  and  tie 
tb«n  under  the  chin  and  the  anterior  backward 
l*Daih  the  occiput  (Fig.  28).  .     ^ . 

The  A-rtirf  nriff  face  hood  is  made  as  follows :  '^ 

A  piece  of  soft.,  Light  cloth,  40  luches  square,  is  no.  si 
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folded  and  laid  across  the  head  in  such  a  manner  that  the  shortei 
which  is  on  top  comes  to  the  level  of  the  eyebrows,  while  the 
reaches  to  the  tip  of  the  nose  (Fig,  29).    The  comers  belonging  f 


4& 
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fold  which  is  parallel  vnth  the  line  of  the  eyebrows  are  tied  snnj 
neath  the  cliin.     The  longer  fold  is  now  turned  up  to  the  level 
eyebrt)w.s,  while  the  corners  belonging  to  it  are  drawn  forwah 
freed,  and  are  then  carried  back  and  tied  beneath  the  occiput  (P 
For  holding  an  ice-bag  or  dressing  upon  the  head,  the  gk 

(Fig.  31)  will  be  found  of 

use.     It  is  made  of  coir 

ton  threads,  is  tightened 

around    the    head    by  a 

tape,  which  draws  it  to- 

gethpr  like  the  strings  of 

a  reticule,  and  is  further 

secured  by  a  strap  tied 

under  the  chin. 

The  four-tailed  dress- 
ing for  the  chin  and  low- 
er jaw  is  made  by  spli^ 

tins  a  strip  of  muslin,  6 

inches  wide  and  45  inches 

long,   from  each  end  to 

within  H  inch  of  the  cen- 
ter, placing  its  middle  over  the  cliin,  and  turning  the  iH)8terior  t 
ward  in  front  of  the  ears  to  be  tied  over  the  vertex.  The  anted 
are  now  ciirritHl  buck  l>elow  the  ears,  crossed  once,  and  j>inned  I 
the  occiput,  wliUe  the  ends  are  carried  upward  and  forward  ai 
upon  the  foreliead  (Fig.  32). 

Other  special  dressings  will  be  described  in  the  chapters  on  R 
Surgery. 


Fio.  81.— <Aft«r  Esnurch.) 
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CHAPTER  ITT. 


AN.€STHKSIA. 


Aufftthegia. — Anaesthesia  means  luss  of  seasil)ility.  Tt  may  be  Joral 
nrfftfurral.  In  the  former,  the  sensibility  of  a  limited  portion  of  the  Ixxiy 
b  toon  or  less  completely  lost,  while  the  patient  ivmains  conscious  ;  in 
the  Ulter,  both  consciousness  and  sensibility  are  lost, 
liocal  aD2E^schesia  may  l>e  obtained  in  a  remarkable  degi-oe  by  the  ja- 
rinaseniiihtyment  of  the  hydrochlorate  of  comino^  for  the  application 
wtiich  aiirenl  to  surgical  use  the  world  will  ever  be  indebted  to  the 
liistrijin,  Keller. 
Th*.'  1-.  2-^  and  4-perrent  solutions  ai-e  chiefly  ns<»d.  Api>]ied  to  the 
.ronjunctiva,  or  any  niuc<Mis  surface,  cocaine  is  rapidly  absorbed, 
If^pillnries  are  contracted,  and  the  end  organs  of  the  sensory  nen'es 
praVKed.  Upon  the  unbroken  integument  it  pnjduces  no  effect  what- 
.ewT.  Iiijr»ct*^d  into  the  tissues,  it  produces  anicsthesin  wherever  it  reaches 
-in  Iwtie,  muscle,  or  the  subcutaneous  structures.  Thrown  into  the  suh- 
h»f  a  nerve,  or  immediately  around  it,  it  la  rea<lily  absorbed,  and 
inces  anwslhesia  in  all  parts  in  the  range  of  distribution  of  the  nerve- 
tniak  beyond  the  jKiint  of  injection.  The  quantity  which  can  be  safely 
u»d  hail  not  yet  l>een  determined.  Applied  to  the  eye,  there  is  no  dan- 
iw  of  absorption  of  a  quantity  cai>able  of  doing  hanu.  I'lton  the  mucous 
wrfan-sof  the  buccal  cavity  and  pharynx  several  dmchmsof  a4-per-cent 
s-'Imiitn  may  be  brushed  with  a  cornel' s-hair  pencil  in  the  course  of  an 
oiwration  hisiinjj  an  hour,  for  here  the  excess  is  washed  off  and  diluted 
*illi  the  «ialiva,  which,  of  course,  should  not  be  swallowed.  Injected 
iDio  tlie  deejier  tissues,  l>elow  the  face  and  neck,  fi-ora  twenty  to  thirty 
nitibnsof  a  4-i>er-cent  solution  should  be  the  limit  within  at  lejist  one 
^m  liefore  the  dose  is  repeated.  The  larirer  (quantity  should  be  used 
*i'ii  prtat  care  in  the  selection  of  ca.ses.  Partial  respiratory  paralysis 
imrx-ciin-ed  in  se vend  instances  after  the  injection  of  fifteen  minims  of 
a4-jier-(vnt  sttlution  in  tlie  supra-orbital  ref^ion,  and  in  other  portions  of 
tbc  lace,  Ariilicial  respiration  w.is  necessary  for  al>out  fifteen  minutes, 
the  distribution  of  the  fifth  nerve  it-s  adininistnition  should  be 
ally  cautious,  ChIr)rof()nn  or  ether  narcosis  should  never  be  i)er- 
''^l  while  a  patient  is  under  the  intluence  of  cocaine. 

Kor  the  eye,  drop  two  or  three  minims  of  a  4-]>er-cent  solution  into 
^ organ  every  four  or  five  minutes  until  fi-om  twenty  to  thirty  minutes 
»e  elapsed.     For  light  work,  such  as  the  removal  of  a  foreign  body,  or 
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touching  tbe  lids  with  blue-stone,  the  smaller  quantity*  will  suffic_ 
corneal  section,  iridectomy,  etc.,  the  anffisthesia  should  he  n>"Pi 
found.  In  the  mouth,  it  will  suiiice  to  paint  the  part  tu  l)e  nmestn 
with  the  4  i>pr-cent  solution  by  means  of  a  canielVhair  brush,  evei 
or  three  mintite-s,  for  a  luiUhour  before,  and  at  intervals  during  the  I 
tion.  In  this  way  ulcei's  may  be  cauteiized.  or  limited  incisions  madj 
perfect  insensibility,  and  by  the  employment  of  this  agent  any  in 
condition  of  the  mtmth  and  throat  may  !«?  relieved.  I  have  opt 
for  cleft  of  the  soft  jxd^^o  in  an  adult  with  perfect  ansesthesia  bl 
method.  I 

In  minor  .surgical  operations  njion  the  extremities,  a  prolonge 
perfect  nniesth*'sia  may  Ix;  secnn*d  l>y  llie  method  of  Coming,  whio 
sists  in  injecting  the  lluid  into  the  tissues  of  the  part  to  be  anffisth( 
waiting  fi*om  two  to  five  minutes  for  absorption  of  the  solution  \ 
vessels,  and  then  keeping  the  cocaine  in  the  tissues,  by  arresting  t) 
culatioD,  with  a  ndiber  tourniquet  applied  l^tween  the  injection  at 
heart.     The  efficiency  of  this  method  has  been  amply  demonstrated 
twenty  or  thirty  minims  of  4-j>er-cent  solution  should  be  distrl 
equally  in  the  line  of  tlie  incision.     A  single  puncture  with  the  hy] 
raic  needle  will  suffice  to  allow  the  Huid  to  be  thrown  over  an  ai 
inch  in  length,  and  the  effect  is  so  rapid  that  the  second  puncture  i 
made  thrtmgh  the  anffisthetized  skin.     The  needle,  after  p:i.s.sing  tb 
the  integument,   travels  along  just  l>enejith  it  to  its  full  length, 
or  two  minims  are  then   forced  out.  tlie  needle  withdi"awn  a  q 
or  htilf  inch,  and  a.  lilte  quantity  discharged.     If  a  deep  incision 
quired,  the  needle  should  go  into  the  deeper  tissues.     One  advant 
this  method  is  that  a  smaller  quantity  of  cocaine  will  produce  a  ^ 
degree  of  anaesthesia,  and  with  less  constitutional  effect.    When  aa 
as  thirty  minims  are  u.sed,  the  excess  may  be  squeezed  or  pressed 
the  part^  or  washed  out  witli  the  irrigator.    As  to  the  length  of  til 
which  a  tourniquet  may  siifely  remain  hohling  the  part  beyond  1 
stagnant  blood,  I  would  say  that  a  half-hour  would  be  within  th* 
of  safety.     T  have  constricted  the  penis  continuously  for  an  hour 
cumcision,  the  great  toes  on  several  occasions  for  more  than  half  aj 
in  removing  ingrowing  nails,  and  the  ann  for  half  an  hour  in  a  n 
of  cases.     It  is,  however,  not  always  necessary  to  entu-ely  arrest  t 
cularion  of  a  part,  for,  if  the  elastic  l>e  aiiplied  close  behind  the  par 
incised,  the  superticial  compression  will  retard  the  flow  at  this 
while  the  deeper  vessels  and  remote  capillaries  are  not  materially 
fered  with. 

In  minor  operations  up(m  the  tnmk,  face,  head,  and  neck,  ^ 
precaution  must  be  taken,  for  here  the  solution  is  carried  directly 
center.  This  is  especially  necessary  in  the  head  and  face,  for  r 
above  given.     A  weaker  solution  should  be  employed. 

The  deeper  injections  into  mustrle  and  around  the  ends  of  1 
bones  are  equally  efficient,  though  of  necessity  infre<[uent,  since  i 
midable  operation  should  be  undertaken  which  would  require  the 
a  hirge  quantity  of  cocaine.     The  details  to  be  observed  in  special 
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tions,  such  as  amputation  of  a  finger  or  toe,  circumcision,  exHrpntion  of 
ingrowing  toe-nails,  etc.,  will  be  given  under  the  headings  to  which  these 
various  nn)redures  l>eIong. 

Another  method  of  pnidncing  local  an«esthesia  is  by  means  of  ether 
spray.  For  this  purpose  the  ordinary  Kichardson's  atomizer  (Fig.  33) 
will  suffice.  In  purchasing  tliis  aiipjiratus,  secure  one  with  a  silver  tube, 
not  of  glacis,  for  this  is  to<i  fmgile,  nor  of  gutta-iteirha,  which  is  always 
getting  8to])|>ed  up.  The  minute  nUmiization  of  the  ether,  and  the  con- 
sequent nipid  c\^qKmltion,  ])roduces  im  intense  cold,  retards  or  arrests 
temporarily  the  capillary  circulation,  and  thus  x>aralyzes  the  end  organs 
of  the  sensory  ner%*es.  Everything  being  in  readiness,  an  assistant  com- 
mences the  atoiuization,  holding  the  end  of  the  tube  from  three  to  six 
inches  distant  from  the  skin,  so  that  the  shower  of  vapor  will  fall  upon 
the  area  to  be  incised.  The 
first  sensation  is  one  of  ex- 
treme cold,  and  is  at  times 
quite  painful,  bat  this  is 
soon  followed  by  a  sense  of 
numbness,  and  later  by  a 
loss  of  all  sensation.  When 
this  is  occurring,  the  skin 
under  t  he  spray  changes  from 
till.-  normal  tlush  Km  o  whitish- 
purple,  which,  by  a  continu- 
ation or  sudden  increase  of 
the  force  of  the  spray,  will 

turn  white  and  become  stiff  and  frozen.  This  last  condition  is  to  be  avoid- 
tni  in  general,  for  the  reaction  from  it  is  painfnl  and  sloughing  may  occur, 
whileasuffirieutana^sthesiamay  beobtained  withiml  rt^al  fiv*'zing.  When, 
by  pinrhtiig  with  the  forceps  or  pricking  with  the  knife,  insensibilily  is 
&jisHn.»d.  the  operation  should  begin,  and  the  spniy  l>e  continued.  Ether 
spray  can  not  Ix?  employed  about  the  eye,  on  account  of  the  U'ritation  it 
produces,  nor  about  the  nose  and  mouth,  on  account  of  its  being  inhaled. 
It  is  in  general  inferior  ti>  cocaine  ana^sthe.sia,  I>ecause  the  latter  secun*s 
a  more  ctjinplete  insensibility,  and  the  reaction  is  far  less  painful.  Jlhi- 
goline  may  be  used  instead  of  ether,  but  it  is  so  difficult  to  obtain  that  it 
has  been  superseded  by  the  ether. 

A  mixture  of  equal  parts  of  cracked  ice  or  snow,  and  .>*al(,  applied 
directly  t«  a  jmrt  or  wTappetl  in  a  thin  cloth  and  laid  uprtn  the  skin,  will 
pnxiuce  perfect  local  auffisthesia.  and  is  a  fair  substitute  when  neither 
the  cocaine  nor  ether  can  be  secured,  and  the  emergency  demands  opera- 
tive interferencre.  For  fear  of  over-fi*eezing,  the  mixture  should  be  liftivl 
frequently  and  the  i)art  inspected. 

fjeneraf  Anamthesla. — For  any  simple  operation  which  must  of  neces- 
sity \yQ  prolongeil,  and  for  all  fonnidal>le  j^rocedures  in  surgery,  complete 
and  general  narcosis  should  be  secured.  The  delibemte  conduct  of  an 
operation  which  is  wNircely  pfpssible  when  a  patient  is  not  profoundly 
aoiesthetizet],  gives  an  assnmnce  of  success  not  to  be  hoped  fur  under 
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any  other  conditions ;  anil  when  to  this  is  addwl  the  almost  perfeo 
dom  from  danger  in  jiroperly  conducte<l  general  aniesthesia,  how 
ni<»re  sliouUl  (he  profession  strive  to  educate  tlie  i>id>lic  oiU  of  tl 
founded  dread  of  taking  an  anesthetic.  It  is  ihis  fear  wliioh  it 
many  patients  to  conceal  or  silently  bear  a  malady  which,  if  op 
up*m  early,  would  prove  insignificant,  but  which,  when  left  until 
exhaustion,  or  impending  de^th  drives  them  to  seek  relief  at  the 
of  the  siirge*jn»  is  too  often  forraitlable.  One  cause,  and  the  chie 
for  this  unfortumite  condition  of  aiFaii-s,  is  the  reckless  em])lojTii 
these  agents,  the  lark  of  precauti(m  in  j)i'eparing  a  patient  for  na 
as  Well  ns  in  the  method  of  administration.  Of  the  various  nnicsl 
which  have  been  introduced  for  surgical  use,  only  two  deserve  to  b 
sidereti,  and  in  order  of  preference  the)'  ai'e  etker  and  ahlorofonn. 

In  general,  there  is  no  coni|>arison  between  these  agents.  Ethe 
much  safer  than  <'hloroform  thsit  the  latter  is  fjLst  di.sappearing  in 
tice.  In  the  ])rcsont  nipid  progress  of  science  it  can  not  but  be  a 
while  until  chloroform  will  only  be  employed  in  a  very  limited  n 
of  ca.ses.  The  estimated  death-rate  after  ether  is  1  in  2i),iMH>,  in  ( 
fonn  1  in  3.01J0.  All  of  the  objections  to  ether  by  the  advocj 
chloroform  narcosis — namely,  its  slowness  of  action,  irritation  ( 
respiratory  tract,  nausea  and  vomiting,  inflammability,  extra  (\\\ 
requu-ed,  etc. — fade  into  insignificance  when  brought  face  to  fao 
the  fact  that  about  seven  lives  ai*e  sacrtHced  by  chloroform  to  ( 
ether. 

In  my  opinion,  chloroform  narcosis  is  only  justiHed  under  the  i 
Ing  conditions : 

1.  In  children  under  six  years  of  age,  where  it  is  less  apt  to  ca 
accumulation  of  mucus  in  the  trachea  and  bronchi  than  ether 
more  rapid  and  less  iriitating  action  renders  it  preferable  in  this  c 
patients, 

2.  In  women  in  childbirth  where  the  recumbent  posture  is  ii 
tlve. 

3.  In  an  emergency  where  ether  can  not  be  obtained.  fl 

4.  In  a  jtatient  who  has  previr)nsly  been  in  ether  narcosis,  iD' 
dangerous  symiifoms  were  caused  by  the  ether. 

6.  In  an  emergency  where  it  becomes  necessary  to  perform  an 
tinn  within  two  or  three  hours  after  the  ingestion  of  a  quantity  oi 
food. 

(5.  In  some  exceptional  cases  of  laryngeal  or  tracheal  stenosis. 

In  all  other  conditions  ether  should  be  given.  The  slowness 
action  is  an  objection  unfounded  in  fact-,  for,  if  desired,  ether  ni 
can  be  effected  within  ten  niinntea.  Irritation  of  the  respirator} 
is  only  objectionable  in  younger  children,  at  which  age  the  wind| 
always  narrow  and  easily  occluded,  and  the  frame-work  of  the 
soft  and  readily  compressible.  Nausea  and  v<miiting  are  objection! 
but  vabie  when  the  projier  prec:iuti(ms  are  taken  to  prevent  the  ing 
of  8<jlid  food  or  milk  for  eight  houi-s  before  the  administration  1: 
The  intlamtnability  of  ether  requires  ordimiry  precaution  in  not  all 
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alighlorcaiiterv  point  lo  l>e  brought  within  five  or  six  feet  of  the  etlier 
o-iw  or  ttask.  Although  I  have  used  ether  many  times  with  artitioial 
Itfht,  1  have  never  seen  an  accident,  and  do  nut  hesitate  to  recommend 
its  invariiible  emjiloynjent  for  night-work.  The  question  of  bulk  or 
qoanlity  can  only  come  up  in  remote  military  or  frontier  practice,  where 
inias|»"rriiti<in  is  difTicull. 

The  All  in  in  Ut  rat  ion  of  Ether. — Comi)lete  narcosis  may  be  obtained 
frimi  elher  administei-ed  by  inhalation^  or  by  Ijeing  introduced  into  the 
rwmm.    Tin*  latter  method  is  i-anOy  practiced. 

The  following  points  ai-e  essential  in  the  successful  administration  of 
tther:  Only  the  best  quality  of  ether  fortior  should  be  employed. 
That  mnnufactured  by  Dr.  Squibb  is  universally  adopted  in  America. 
It  slitifild  have  a  sjjecitic  gravity  not  greater  than  0'728,  should  boil 
violently  when  placed  in  a  test-tube,  subjected  to  the  heat  of  the  hand, 
lod  a  bit  of-gla-ss  is  dropped  into  it.  The  <ntantity  to  lie  used  will 
depend  in  part  upon  the  length  of  time  I'equired  for  the  performance  of 
lht*o(»*mtinn,  tlie  construction  ()f  the  inlialer,  and  the  idif)syncrasy  of  the 
[atifnt. 

As  ordinnrily  given  with  the  AlMs  inhaler,  which  allows  of  a  free 
admixnire  of  air  and  considerable  evaporation,  to  muintain  complete 
namftis  for  one  hour  will  consume  from  six  to  twelve  ounces.  The  prepa- 
ration nf  the  |>atient  is  important.  As  just  stated,  solid  or  coagnlable 
fiwd  should  Iw  forbidden  for  at  least  eight  hours  l>efore  an  operation. 
Thf?  bowels  should  be  moved  by  a  laxative  on  the  night  before  the  an- 
■stfaetir  is  to  I)h  given,  and,  if  necessiiry,  by  enema  on  the  morning  of 
lie  same  day.  Wreat  care  should  always  be  given  in  the  selection  of 
pn»i*r  nourishment  for  the  patient  for  several  days  at  least  prior  to  the 
oppnition.  Sfdid  foffd,  with  the  exception  of  the  eight-hour  limit,  is  not 
Nntra-inclic*atLNl  unless  the  alxlominal  viscera  are  involved  in  the  opera- 
tion. A  half-hour  before  the  anaesthesia  is  commenced,  about  two  table- 
^pOiinfnlK  of  rye  whisky  or  brandy  in  a  teacupfnl  of  water  should  be 
takra  into  the  stomach.  If  the  pitient  is  unusually  nervous  and  ex- 
rifshle,  or  suffering  gret\t  pain  or  any  marked  irritation  of  the  air-pas- 
ftiges.  from  one  fourth  to  one  third  of  a  gi-ain  of  morphia  should  be 
iBJwtwl  hypodHrmically  about  twenty  ndniites  before  the  inhalation.  It 
It  imjiortant  to  explain  t-o  the  patient  the  action  of  the  agent,  and,  attove 
*U.  to  impress  upon  him  the  entire  absence  of  danger ;  that,  although  it 
*Illat  tirst  cause  him  to  exiwrience  a  sense  of  strangulation  or  suffoca- 
tim.  j'4f»t  this  will  last  only  for  a  minute.  Finally,  artificial  teeth  or  any 
!'*«»  substimce  should  1h?  removed  fripm  the  mouth,  and  the  clothing 
1^'Swiwl  alK)ut  tlie  neck,  <'he.st,  and  alnlomen.  Upon  a  table,  within 
itt'h  of  the  etherizer  or  his  assistant,  the  following  articles  should  be 
■naap^d  in  order : 

1.  A  we<lge-  or  8cr*'w-shaped 

I'wo  of   wttnd.   fi»r  forcing  and 

*'")Hnt;  the  jaws  apart  (Fig.  34). 

■  '       "    periosteal  elevator  is  a 

>  iitute. 


Wta,  84.— Uard-rubber  oral  scniw. 
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Pin.  SA. — Cktadwilli«'a  moutb-gnj;. 


Via.  St).~Ooodw)lti«'«Bvnitli-a 


2.  A  Gr>c)dwi]lie*s  mouth-^ag  (Figs.  ^  and  30)  for  kt^epinir 

permanently  «epanite<^l  if  tlie  emergency  ai'ises.     The  Mou-IIeisj 

will  do  as  a  substitute  (Fig.  37).  ^M 


strong  tenaculum,   t)r 
for  drawing    out  the 


'^^ 


Fio.  97.— 3dott-UeUter  upeoolunt  oria 


3.  A 

forceps, 
tongue. 

4.  A  large-sized  cnn'ed  nee- 
dle, armed  with  a  good  silk 
thread,  for  transfixion  of  the 
tongue  if  the  emergency  arises. 

5.  Two  or  three  curved  pro- 
bangs  with  small  sponges  tied 
on,  for  mopping  out  the  pharynx,  throat,  and  mouth  (see  Fig.  43). 

6.  Several  ounces  of  whisky  or  brandy  undiluted  ;  a  hypo- 
syringe  tilled  with  this  and  ready  for  use  ;  an  ordiuai-y 
whisky  or  warm-wat^r  enema. 

7.  An  extni  ran  of  ether. 

8.  A  silver  trachea-tube. 
G.  A  pus-basin  or  pan,  in  case  of  vomiting. 
10.  \Vhen  an  operation  which  may  involve  great  loss  of 

dertaken,  a  ten-ounce  Kuliue  solution 
for  tnuisfusion.  The  formula  is : 
Common  salt,  gr.  xxx ;  carbonate  of 
soda,  gr.  v  ;  water,  jx. 

If  necessary,  the  ether  may  bo 
poured  directly  from  the  can  into  the 
inhaler,  lint  the  bottle  shown  in  Fig. 
38  will  he  found  very  convenient, 
and,  as  it  is  graduated,  the  quantity 
used  can  be  readily  estimateti. 

As  to  the  form  of  inhaler,  I  pre- 
fer that  of  Allis  (Fig.  39) : 

''  The  apparatus  consists  of  a  wire 
frame- work  sufficiently  large  to  cover 
the  lower  pai't  of  the  face.    Tlie  wires 
are  pandlel,  and  about  an  eighth  of  an  inch  apart.     Between  the 
from  side  to  side,  a  strip  of  bandage  two  and  one  half  inches 
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The  instniiiient  is  only  about  four  inches  long  and  three  inrhes 
n  it*  greatest  width,  and  yet  it  consumes  more  tlian  three  yards  of  band- 
it'^ when  jKissed  betw-een  all  the  wires.  By  further  reference  to  the  fig- 
on- it  will  i>e  seen  that  each  section  of  the  bandage  is  sepaiute  from  the 
nljoining  one,  thus  permitting  the  air  to  pass  freely  to  both  sides  of  it, 

**]is  advantages  are  these:  The  ether  being  very  thoroughly  mixed 
irilhsir,  the  patient  does  not  suffer  from  the  suffocation  usually  felt  at 
fint  inhaling ;  there  is  a  large  evaporating  surface,  A  very  much  smaller 
quantity  of  ether  is  used,  and  less  escapes  into  the  ronm  than  Mith  the 
lumalmflde  of  gi\ing  this  anaesthetic;  the  ether  can  be  div»pped  from  a 
iiollleon  the  distal  end  of  the  inhaler  without  removing  it  from  t!ie  face  ; 
the  m:wk  is  soft  and  plialde,  fitting  accurately  to  the  nose  and  mouth  ; 
and,  lastly,  it  is  of  very  simple  construction,  and  can  not  get  out  of  oi*der. 

"Over  tins  frame  is  drawn  a  piece  of  stout  sheet 
I'lliii  niMier^  or  jKdent  leather,  which  has  been 
■lUrhid  together  at  the  edges,  so  as  to  make  a  cov- 
ing for  the  fi-arae,  projecting  over  one  end  two 
iiicb«s,  to  form  the  mask,  and  at  the  other  one 
taidu  The  ether  Ls  poured  on  the  bandage,  which 
tonniaclose.  well-made  artificial  sponge." 

A  very  efficient  inhaler  is  represented  in  Pig. 
I.  conasting  of  a  rut)ber  flange,  or  mtmlh-  and 
piece,  al)out  3  inches  in  diameter  and  2  iu 
width,  !(li])|>ed  over  the  larger  end  of  an  ordinary 
lampchimney.  A  spfmg*^  is  i)l«ced  in  the  expan- 
sion of  the  chimney,  into  which  the  ether  is  sprin- 
kl*<!.  without  removing  the  apparatus,  and  through 
which  the  proper  quantity  of  air  can  pass  in  and 
oat. 

In  an  emergency  an  inhaler  can  i)e  made  by 
nKririff  a  piect^  of  j^asteboard,  12  inches  long  by  7 
wj'lc,  filiaping  and  pinning  it  in  into  a  cylinder, 
aofi  lining  it  with  a  folded  towel,  or  other  cloth. 
Ii  shnuld  l>e  cut  out  to  fit  over  the  nose,  and 
J:;tw  Ktjftened  by  wetting.  Thickly  folded 
o**i^paper  will  serve  the  sjime  piirjwse.  A  hat- 
ni)«rii.  with  a  sttgment  renmve<l  and  the  top  perforated,  will  answer. 
IV  cloth  and  paper  cone  should  not  be  employed,  being  objectionable  in 
ii')i  allnwing  a  sufficient  admixture  of  air,  and  in  having  to  l>e  lifted 
Inim  the  face  when  atlditional  ether  is  required. 

In  ctjraraencing  the  administration,  which  should  be  done  in  a  room 
any  from  the  preparations  for  the  operation,  a  teaspfxtnfvl  of  ether  is 
^^rinklwl  into  the  inhaler,  and  the  aiqtaratus  held  about  two  inrhe.s  from 
'**»■  Ujis,  the  assistant  standing  at  and  above  the  patient's  head.  After  a 
rcinute  or  two  a  teaspoonf  ul  moi-e  is  added,  and  the  rim  is  now  allowed 
'"^st  on  the  face.  The  patient  is  dirented  to  breathe  freely  and  tf>  force 
"  "    olront  of  the  lungs,  to  blow  through  the  inhaler,  and  to  inspire 

1  _       No  talking  should  be  permitted  within  hearing,  excei>t  the 
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wonls  of  iliref  tion  and  encouragement  from  the  one  in  authority, 
the  start  an  inhiiler  is  surcharged  with  ether,  and  placed  flosely  o 
mouth  and  nose,  the  in-itation  is  so  great  that  spasm  of  che  glutti 
violent  coughing,  occurs,  and  a  sense  of  strangulation,  which  friglit 
patient,  iind  causes  an  unnecessjiry  stniggle  and  commotion.  Indi 
nate  cuuversation  in  the  presence  of  a  patient  who  is  being  anaestl 
should  be  forbidden,  since  it  often  induces  boistei-ous  conduct 
guarded  expressions  from  the  lialXintoxicated  subject.  In  the  ooi 
five  or  six  minutes  the  degree  of  tolerance  established  will  allow  t 
dition  of  3  j  to  3ij  of  the  aniesthetic,  and  this  may  be  repeated  i 
or  four  minutes.  At  this  period,  about  ten  or  fifteen  minutes  aft< 
mencing  the  inhalation,  the  f:i<;e  In'conips  tlushfd  from  rjipillary 
tion,  the  ]>u]se  is  considerably  increased  in  power  and  fxequency, 
panied  by  delirium  varying  in  character  and  degi-ee.  If  the  ; 
should  now  begin  to  struggle  and  resL-st  the  Inhalation,  the  asa 
should  hold  the  arms  and  legs  firmly  against  the  bed  or  table, 
help  is  scarce,  this  feature  should  be  anticipated,  and  a  leather  st 
rope  passed  around  lite  table  or  bed  and  over  the  legs,  just  abc 
below  the  knees,  wliich  should  be  tightened  at  the  proper  time 
arms  should  be  lield  against  the  bed  close  to  the  sides  in  full  ex" 
and  supination.  Every  few  minutes  from  twenty  ro  thirty  drops 
ansesthetic  should  be  s]»rinkled  into  the  inhaler.  In  from  tifl 
twenty  minutes  all  movements  of  volitiim  cease,  the  respiratii: 
regular  and  soft,  the  pulse  is  slightly  full  and  accelerated ;  the 
wliich  at  fii*st  C(mtracted,  is  now  dilated,  and  the  finger,  rubbed  ah 
eyelashes  or  over  the  cornea  and  conjunctiva,  produces  no  spasm 
orbicular  muscle  of  the  eye  ;  the  arms  fall  limp  and  helpless,  and 
in  any  position  in  which  they  may  b*;  placed.  The  patient  is  now 
second  iffar/e,  and  it  should  be  the  aim  of  tlie  etherizer  to  keep  tl 
cosis  just  a  little  beyond  consciousness.  If  he  is  thoroughly  traim 
can  almost  always  Ix*  done ;  and  to  the  operator  the  sense  of  » 
from  the  dang(_*r  of  asphyxia,  on  the  one  hand,  and  the  annoyanc* 
patient's  Jiecoraing  conscious,  on  the  other,  is  invaluable.  In  op 
without  a  toiiruiqiiet,  the  color  of  the  blood  which  escapes  sho 
notite^l,  fur  black  blood  indicates  asphyxia,  its  sudden  cessation 
failure. 

When  in  the  course  of  narcosis  the  respiration  becomes  markt 
regular  and  infrequent,  and  the  breathing  stertorous  in  charact 
indications  are  those  of  too  profound  paralysis,  and  the  ether  sho 
temporarily  discon  tin  tied.  Lividity  of  the  face  indicates  as|>hyx 
demands  immediate  attention.  Asphyxia  may  occur  from  several  i 
and  in  any  stage  of  etherization.  In  the  first  stage^  or  stage  of 
ment,  from  i/iusrulnr  Jlxa/iou,  the  respiratory  muscles  may  be 
with  tonic  spasm,  the  chest  and  atKlominal  walls  remain  immovab 
the  teeth  clenched  by  the  contraction  of  the  muscles  of  masiicaiioi 
veins  of  the  forehead,  face,  and  neck  b*H*ome  enormously  distende 
the  skin  blue.  Tliis  condition  is  not  infrequent  in  subjects  addic 
chronic  alcoholism.    It  is  rare  in  otlier  patients  when  the  narcosis  is 
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illroml  carefully  aocorapUahed,  It  should  be  relieve<l  by  temporan*  dis- 
nmiinuance  of  the  ether,  forcible  sepamtion  of  the  jaws  by  raeims  of  the 
soEW-gag,  or  other  instrument^  palling  the  tongue  out  of  the  mouth  with 


Fia.  41.— <HotUScd  from  Ekoiucb.) 

1  f'fTPeps  or  tenaculum  (Fig.  41),  and  compression  of  the  thorax  by  lay- 
ioc:  ihfi  hands  spread  out  upon  the  lower  antero-lateral  surface  of  the 
ribs  and  pushing  inward  until  the  lungs  are  emptied,  then  allowing  the 
I  rib»to«pand.  A  few  ivpetitions  of  this  nianopuvre  will  suffice,  and  the 
w  ■dmtnlstration  of  the  antestheeia  should  \xi  resumeU. 
I  In  the  second  st^ffe^ 
I  erlhatof  comi>lfte  nar- 
looBLS  rwpiration  is  fre- 
^^ently  interfered  with 
^  thi'  tongue  gravitat- 
^  backward  upon  the 
htftoL  This  can  usual- 
ly bf  rnnvrled  by  plac- 
in?  Ibp  index-finger  he- 
bhul  the  angle  of  the 
jaw,  and  p^t^ssing  this 
bime  directly  forward 
tRg.  42).  the  hyoid 
b«me,  fastened  to  the 
rhin  I)y  the  genio- hyoid 

noitcles,  is  thu.**  pulled  forward,  and  the  tongue  is  lifted  frfmi  the  larynx. 
If  this  does  not  succeed,  the  gag  shrudd  be  inserted,  and  the  tongue  held 

out  by  the  tenacu- 

^^^a^sfi^i^^^^^^^s^^^^H^^^^     1'^^^  forceps,  or  silk 

^r  thread.   AVhenever 

^■T  mucus  aocnmnlates 

^^1  in  tlie  pharynx  and 

^H  mouth,    it    should 

Fio.  «.  be  mopped  out  by 

the  sptmgns  tied  to 

wrrttl  holders  (Fig.  43V     These  should  be  carried  well  back  to  the 

ynx,  and  along  the  sides  of  the  tonjruc  and  buccal  walls.     In  opera- 

i  about  the  mouth,  or  when  in  the  stage  of  muscular  spasm  the 
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tongue  has  been  wonn<led  by  the  teeth,  coagulated  blood  may 
the  larj'nx,  and  require  removal  by  the  sponges. 

AVh<?n  vomiting  occurs  in  ether  anaesthesia,  it  is  preceded  by  a  fl 
of  spasmodic  movements  of  the  muscles  of  deglutition  and  of  the  al 
nal  walls.  Upon  the  supen'ention  of  these  symptoms  the  patient  { 
be  turned  well  over  to  one  side,  and  the  head  further  rotated  a 
pressed,  so  tliat  any  ejected  matter  will  gravitate  it?adily  out  i 
mouth  and  into  a  basin  held  in  readiness  fur  this  emer:gency.  Not 
quently  food  injrested  against  the  advice  of  the  surgeon,  or  mor( 
eight  hours  before  an  ojx'ration,  remains  in  the  stomacb  undigestet 
is  vomited  during  the  amesthesia.  This  accident  occurs  usually  I 
the  narcosis,  and  is  often  caused  either  by  elevating  the  patienfj 
too  much,  or  by  allowing  him  to  come  partially  out  of  the  narcosis. 
clot  of  blood,  or  any  occluding  substance,  be  carriwl  into  the  larj 
tracheal,  and  fatal  asphyxia  becomes  imminent,  proceed  rapidly  t 
lows :  Direct  the  windows  to  be  opened,  so  that  all  the  oxygen  p( 
may  be  admitted ;  slide  the  patient  over  the  end  of  the  table  un 
head  hangs  down,  and  tilt  the  foot  of  the  table  up  by  placing  the 
legs  upon  a  stfuil  or  chair.  Direct  an  assistant  to  stimulate  the  n 
tory  movements  by  bi-manual  compression  of  the  tliorax  at  inten) 
from  five  to  ten  seconds,  while  the  oj)erator  does  a  nipid  tracheotori 
inserts  the  tube,  grasping  the  edges  of  the  wound  with  forcej)s  to, 
bleeding.  If  a  tube  is  not  at  hand,  the  windi>i|>e  sliould  l)e  held  oj 
retractors*  which  will  also  com])ress  the  bleeding  vessels.    The  mel3 


Fto.  44. 


Sylvester  should  now  be  carried  out :  Standing  at  the  patient^s  he( 
he  rests  upon  the  inclined  table,  the  operator  seizes  the  ai-ms,  at  oi^ 
the  elbow,  and  pres.ses  them  down  upon  the  thoracic  walls,  thus  foj 
emptying  the  lungs  (Fig.  44j,  and  immediately  thereafter  ext«n 
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ud  parallel  with  the  long  axis  of  the  body,  aiding  in  the  free  expan- 
..  _  ot  the  chest  (Fig.  45).  This  is  repeated  from  ten  to  fifteen  times  a 
■iaate,  and  kept  up  by  rehiys  of  assiatanta,  if  necessary,  until  voluntary 


/ 


4. 


Fio,  4A. 

'fttpiniion  is  eatnblishod,  or  the  heart  has  ceased  to  beat.  All  this  while 
tht?  mouth  sliouUl  Ik)  kept  ojx^n,  and  the  tongue  pulled  forward  and  out 
of  the  mouth. 

BfoHfailure  is  exceedingly  rare  in  the  early  stage  of  ether  narcosis. 

A  w«ik  heart,  as  a  rale,  is  stimulated  by  the  auajsthetic.     It  is  more  apt 

t«>  bea  part  of  the  later  stage,  and  after  a  prolonged  administration  vdlh 

■<«»  (if  bltrfHl  or  the  added  shock  of  the  oi)eration.     It  is  indicated  by  a 

irial  weakening  in  the  force  and  an  increased  rapidity  of  the  jiulse, 

<»r  by  the  rapid  supervention  of  pallor  from  sudden  stoppage  of  the 

\VTipn  the  first  condition  prevails,  pure  rye  whisky,  or  brandy, 

ould  be  administered  hypodermically,  two  or  three  syringefuls  at  once 

i^t^)i  syringefal  =  3s8.),  and  repe^ited  at  intervals  of  a  few  minutes  until 

^Bprwenient  is  noticed.      A  like  result  may  be  obtained  by  injecting 

^  twcapfiil  of  wann  water  and  whisky  (equal  parts)  into  tlie  rei-tum. 

tlistir  Ijandages  should  be  tiirown  around  the  extremities  in  order  to 

^Irive  all  the  blood  to  the  centers.     When  sudden  syncope  occurs,  place 

^  patient's  head  lower  than  the  body  by  allowing  it  to  hang  over  the 

"Plw  end  of  the  table,  while  the  lower  end  is  well  elevated  (Fig.  44). 

■Vr  the  same  time  strike  sliarply  upon  the  pnecordial  region  with  the 

pJaiof  the  hand,  and  shower  the  chest  and  epigastnum  with  cold  water. 

Ether  narcosis  may  be  al.so  secured  and  maintained  by  administering 

^  agent  by  the  rectum.     This  method  was  introduced  by  Pirogoff 

8l««t  the  year  1847.     It  consists  in  the  introduction  of  the  vapor  of 

^■''i^T  as  follows:  A  graduatefl  bottle  is  fitted  with  a  jierforated  cork, 

'In  righ  which  passes  a  glass  tul>e.    To  this  pipe  a  rubber  tube  is  at- 

f^iwi,  and  nt  the  other  end  is  a  gla.ss  tube  f<ir  intrwluction  into  the 

aan^    The  anal  tube  being  introduced  well  into  the  rectum,  the  bottle 
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of  ether  is  placed  in  a  flat- bottomed  bnsin  rontaininK  warm  water, 
causes  nipid  vaporization  of  the  anaesthetic,  the  vnivir  passing  it 
rectum,  where  it  is  aV)sorl.)ed  by  the  vessels.  The  quantity  can  boj 
lated  by  pressure  upon  the  tube  and  removal  of  the  warm  wateij 
unpleasant  sensation  is  at  first  exi>erienc'ed,  and  this  is  soon  follow* 
the  constitutional  effects  of  the  ajrent.  Rectal  etherization  is  a  dang 
practice,  and  should  not  be  undertaken  under  ordinary  circunistj 
Several  deaths  occarred  In  New  York  city  within  a  few  months 
the  method  was  put  in  practice.  In  one  case  rupture  throuffh  a 
ulcer  occurred  from  the  over-distenlion  caused  by  the  gas,  and  in  ( 
there  was  marked  injection  of  the  colon  and  rectum.  If  practiced  i 
it  should  be  reserved  for  those  extensive  operations  about  the  moulj 
pharynx,  in  which  the  presence  of  the  inhaler  seriously  interfered 
the  perft)nnanoe  of  the  operation.  Even  here  the  narcosis  shoa 
first  effected  by  inhalation,  and  then,  if  necessary,  maintained  b 
rectum.  i 

Chloro/orni.^Pure  chloroform  is  a  colorless  volatile  liquid,  * 
specific  gmvity  of  1"4H0,  not  highly  inllanmiable  ;  it  has  a  pecidiar 
at  first  sweetish  to  the  taste,  and  afterward  burning  and  pungent,, 
plied  to  the  skin,  and  prevented  from  rapid  evaporation,  it  produce 
ness  and  vesication.  Wlien  shaken  with  pure  sulphunc  acid  in 
parts,  no  discoloration  ensues.  Impure  chloroform,  on  the  otberi 
colors  the  acid  brown.  I 

The  pi-eparations  for  chloroform  narcosis  differ  in  no  essentia 
ures  from  those  just  given.  Since  thi.s  anjpsthetic  is  more  powe] 
much  smaller  quantity  is  used.  A  simple  napkin  folded  into  a  sqg 
five  or  six  inches  will  suffice  as  an  inhaler.  The  apparatus  of  Ea 
(Pig.  46]  is,  however,  preferable.     It  is  composed  of  a  wire  frame  a 
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to  fit  over  the  nose  and  mouth,  the  center  wire  extending  up  an  ii 
more,  and  bent  into  a  hook.  Over  this  a  y>iece  of  canton-llannel  ( 
cloth  is  stretched  so  tightly  tliat  the  threads  are  ])arted  sufhciei) 
allow  the  free  passage  of  air  through  the  covering.  To  the  upper  i 
hook  a  tape  is  attached,  and  tied  around  the  head  in  such  a  posidc 
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the  inhaler  falls  over  the  mouth  and  nose.  The  administration  is  begun 
by  pouring  twelve  or  fifteen  drops  of  the  ansesthetic  upon  the  inhaler  or 
napkin.  A  free  admixture  of  air  is  necessary.  The  napkin  should  not 
be  held  in  contact  with  the  lips  or  nose,  for  fear  of  shutting  off  the  proper 
quantity  of  air,  and  also  because  of  the  irritating  effect  of  chloroform 
upon  the  skin.  In  two  or  three  minutes  the  same  quantity  is  renewed, 
ajid  so  on  until  sensibility  and  consciousness  are  lost.  Chloroform  nar- 
cosis'may  also  be  divided  into,  three  stages. 

The  first  is  the  stage  of  excitation.  In  this  the  pulse  is  usually  in- 
creased in  force  and  frequency,  the  face  is  flushed,  the  pupil  normal  or 
contracted;  delirium  is  present,  and  a  condition  of  muscular  rigidity 
ensues,  varying  in  degree  in  different  subjects.  It  is  almost  always  well 
marked  in  patients  of  the  alcohol  habit.  The  second  stage  is  that  in 
which  sensibility  and  consciousness  are  lost,  yet  in  which  the  functions 
of  the  heart  and  respiratory  organs  are  performed  in  an  almost  natural 
manner.  The  pupil  is  now  dilated  and  arterial  tension  diminished.  In 
the  third  stage,  that  of  profound  paralysis,  the  breathing  becomes  shallow 
and  stertorous,  the  heart-beats  rapid  and  weak,  and  the  arterial  tension 
is  markedly  diminished. 

The  second  is  the  operative  stage.  The  third  should  be  avoided. 
Death  during  the  inhalation  of  chloroform  occurs  from  both  heart  and 
respiratory  failure,  and  may  take  place  in  any  stage  of  the  narcosis. 
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Tnsirtiments. — Much  of  snocess  in  pracrico  depends  upon  the  pos- 
session of  a  \"ajiety  of  instruments  wliich  should  be  of  the  very 
best  material,  made  after  well  approved  patterns,  and  as  simple 
in  oonstriiotion  as  possible.     The  best  instruments  are  now  made 
with  good-sized  handles,  not  large  enough  to  be  cunil>ersorae, 
but  sufficiently  large  to  be  grasped  firmly  in  the  liand.     For  all 
knives,  retractors,  gouges,  etc.,  the  handles  are  made  of  vulcan- 
ize<l  rubber,  wlucli  Ls  molten  on  to  the  steel,  and  does  not 
therefore  require  to  be  riveted.     This  material  is  sus<-ep- 
tible  of  a  high  polish,  and  is  easily  kept  clean.     All  sur- 
faces should  l*e  ])erfec'tly  smi>()th  and  plain,  even  to  the 
extent  of  omitting  the  .stamp  of  the  manufacturer.     For 
anijjutationa  and  ordinary  ojxfrations  on  the  soft  parts 
and  bones,  the  following  artii'les  :ire  retpiired  : 

For  making  flaps  l)y  tniuslixion,  two  uiupuiating' 
hnhes.  The  largest  of  the&e  (F^g.  47)*  measures  17  inch- 
es over  all,  or  12  inches  for  the  cutting  blade,  the  width 
of  whidi  is  five  eighths  <tf  an  iiirl».  Tlie  rul)I-»er  handle 
has  a  circumferenre  of  two  and  a  half  inches. 

Fig.  ^  repi-esents  a  smaller  knife  of  a  similar  pat- 
tern, the  blade  of  wliich  is  only  eight  inches  long  by  half 
an  inch  wide. 

The  scafpf'h  an?  eight  in  numT»er.  the  blades  ninging 
from  two  and  a  half  to  three  fourths  of  an  inch  in  length. 


Fio.  -to. 


Fio.  fiO. 


Flo.  4r. 


The  handles  are  large  enough  to  be  firmly  held,  and  the 
end  of  each  isshai)ed  into  a  dry  dissector  (Figs.  45Mind  5(»). 
Fi».  4«.  A  pi-obe-jKiinted  and  a  sharp,  curred  btsfoury  (Figs, 

*  TfaMe  otite  ara  mnde  from  the  instraments  in  m;  gcni<>ral  Ofioraling-OMe. 
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Fin,  fit. 


Fi.i.  f.n.— I.ittlc'B  litlioiomv-koltc. 


51  and  52),  with  blades  of  three  and  a  halt  inches  culting  edge,  are  in- 
valuable instruments. 

Two  lithotomy  knirit-n 
iy\^.  63  and  64),  one 
probe-pointed,  the  other 
sharp,  with  blades  of  four 
inches  cutting  surface. 
The  probe-pointed  knife 
is  for  the  lateral,  the  oth- 
er for  the  median  ojiera- 
tion. 

For  the  cutting 
part  of  the  opera- 
ti*m  for  cleft  pal- 
ate, three  bla^les  are  need- 
ed.    A  dorthle-«*0 rfe.d  h'tH- 
tmtry  for  commencing  the 
incision  in  trimming  the 

edge  of  tlie  soft  x>alate  (Fig.  65),  the  cutting  edge  of  wliicli  is  five  eighths 
of  an  inch  lonj^;  a  curved  probe-pointed  bistoury  of  one  and  a  quarter 

inch  blade  (Fig.  56), 
and  a  short  blade 
turned  at  iilmo.st  a 
right  angle  to  the 
shaft  {^* f/iun-lan- 
Fi«.  50.  cet"')  for   dividing 

the  mticous  and  pe- 
riosteal tii*sues  on 
ttie  hard  piilate 
(Fig.  67). 

For  the  BubcuTnneous  section  of  tendons  nnd  fascia,  a  2>robe-pot/ifed 
Uii/ftomey  the  shaft  and  blade  ttigether  measuring  two  inches,  the  cutting 


Fid.  M. — Bliu&rd'B  prubc-pointcd  liiliotoniy-kniA];. 


Fn). 


Kifl.  fir. 


Flo.  5S. 


Fro.  K». 


wlffe  of  the  blade  three  ftuirthsof  an  inch  long  (Fig.  ti^\  and  a  small 
faxcift-A-n t/f  {Fig.  50)  for  multiple  division  of  the  pabuaror  plantar  fascia. 
lielrar/urs,  or  instruments  for  holding  the  edges  and  walls  of  wounds 
steady  and  out  of  the  way, 
should    have  hmg  shafts 
Mnd  handles,  so  that  the 
hamls    of    the   assistants 
may    not    shut    tmt   the 
lipht,  or  otherwise  inter- 
fere   wiili    the    operator.  i-iu.  .k.. 
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They  should  also  have  sharp  or  hooked  claws  for  catching  fiiin  ] 
tissues  away  fi*om  imjxirtiint  vessels,  organs,  or  nerves  (Pig.  60) 

others 
be  dii] 
curve 
bent  i 
flat  (F 
.  A  i 
F".  01.  lum  (I 

should 
every 

The  anetfr/>m-im'(7/e  (Fig.  63)  will  often  serve  a  nseful  purpose  a 
(motor.  The  esseutiul  features  of  this  important  instruni©|] 
cious  eye,  a  simple 
cune  in  one  direc- 
tion, and  a  dull 
point  which  can  not 
be  forced  into  the 
wall  of  a  vessel. 

The  instniments 
for  f>perations  upon 
the  bones  are  i>rol>- 
ably  the  most  ini]K>rtant  in  the  surgeon's  outtit.  The  list  should  i 
saws<,  chise/s,  gouges^  demiora^  drills^  f  or veps^  an  exsectory  and  a 
and  trephine. 


Fiq.  t;2. 


Fin.  !». 
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Fm.  64.— Bow-mv,  with  two  blsde4. 


Fig,  64  represents  the  most  convenient  saw  for  amputations  a 
sections  of  the  knee-  and  eU)ow-j<»ints.  There  are  two  blades,  ei 
which  may  be  adjusted  at  pleasure. 


>aa^ 


^1-^ 


Flu.  f^'i.— Tliu  auLbur'a  MiljiusUibIc  ku^-botu  uwv. 

For  operations  upon  the  bones  of  the  face*  as  in  exsectlc 
sui)erior  maxilla,  or  the  ostettplastic  operation  frtr  removal  of  Ih^ 
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e.  TiCMANN  A  C^ 


Fiu.  c;. 


Fin.  «*<. 


]MiLatinp  jfan^lion,  etc.,  the  adjustable  key-hole  saws  (Fi^.  Oii)  are  needed. 
Then?  are  three  bUules,  which  can  be  attached  by  a  screw-catoh  to  a 
single  handle. 

C7i  isels  areof  two 
kinds — those   to  be      (_ 
driven    by    a    mal- 
let or  hammer,  and 
hand-i-hisels,   for  cutting   or  gonginp.      They  are   straight-edged   and 
curved.     Fig.  66  is  a  half -size  picture  of  Mncewen's  oatfofome.    Two  of 

these  will  be  required,  and 
8h(mld  measure,  respective- 
ly, onehalf  and  I  lireeeighths 
of  an  incli  in  width  at  the 
cutting  edge.  A  conven- 
ient hammer  iov ^\^■^x^Jl^,  the 
chisel  through  is  seen 
in  Fig.  07. 

A  olkmann's   shorp 

apoojift  or  scoops  (Fig. 

OS)    flre  invaluable   in 

certain  operations. 

The  scalloped  gouges  (Fig.  69)  are  to  be  used  with  the  hand  without 

the  mallet. 

Sayre's  periosteal  ele- 
raior  (Fig.  70)  meets  al- 
most every  requirement 
for  lifting  the  periosteum, 
and  is.  be.sides,  an  excel- 
lent lH)neelevat4»r.  For 
liftingthejwriosteum  frmn 
ihe  pjilate-lxmes,  the  three 
instruments  of  Goddwil- 
\\e  are  very  useful  (Fig. 
71). 

Bone-drills  are  not  as 
oftpn  used  now  as  in  for- 
mer years,  yet  they  may 
be    needed    occasionally. 

One  or  two  are  burre<l  with  as  many  plain-edged  catling  drills  (Fig.  72). 

For  purposes  of  econ- 

^^^^^^^^      omy  in  space,  a  single 

jfc^^^^_^^^^^^3^M^^^^^^^^^     adjustable   handle 
^r   7^  ^^^^^^^^^^^^^     arnmged  for  all  the 

O  o^^^^^^-^"— ■rmn  Bone  -forceps 

^^^^B^^^^^^sa^D  should  Iw  constructed 

<^^^^^==^^^^bB  for  cutting,  holding. 
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and  extracting  uses. 
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Those  that  ciit  are  of  the  two  shapt^s  shoi\-n  in  the  acconipanjung  illustra- 
tions (Figs.  73  and  74). 
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Hamilton's  sequestrum-forceps^  an 
excellent  instrument,  is  shown  in  Fig. 
75. 

A  r(yn{fevT^  or  forcepsgovges  is  es- 
pecially usefiil  in  opeiiitions  uj^n  the 

cmnial  bones,  where  any  pi-ojecting  angles  may  be  gnawed  oflF,  the  em- 
ployment of  a  mallet  and  chisel  being  always  contraindicatM  (Fig.  76). 

Fig.  77  represents  a 
sfP!>ng  seq^uestram-foT- 
eepSy  and  Fig.  78  the 
lion-jaiced  forceps^  a 
necessury  instrument  for 
fixation. 


TICMAMN  A  CO 
Fia.  76. — DamUton's  ■e(|uestnua-fnicupB. 
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For  exsections  of  the  long  bones,  excepting  the  expansions  of  the 
femur  and  tibia,  at  the  knee-joint,  and  in  tai'sotomy  and  other  radical 


Flo.  77. — Itnpro%'ed  aequcfttruiii-  and  troimamn^'-lbrccpA. 

operations,  whicli  will  be  given  in  the  text,  the  exsector  (.Fig.  79)  is  one 
of  the  most  useful  instruments  known  to  this  date.     I  have  employed  it 
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now  In  nbout  all  the  exsections  possible,  and  it  hns  always  met  every 
requirement.    Upon  the  very  hardest  bones,  such  as  the  inferior  maxilla, 
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it  is  essential  to  have  the  saw  well  sharpened.  The  original  instrnment 
was  mcKleled  by  Mr.  Gowan,  of  Londiio,  but  it  was  sn  ci implicated  in  its 
luwhunisni  that  I  have  had  it  extensively  modified  and  at  the  .same  time 
sinii>litied.    As  now  manufactured,  it  consists  of  a  fonr-jointed  forceps, 

the  jaws  of  wluch  ai-e  nt  a  rit:ht  angle  to  the 
handles.  At  h  is  seen  a  shield  which  not  only  ro- 
tates, but  is  reversible  and  readily  shifted  to  one 
or  the  other  side.  The  saw,  t,  is  chisel-shaped. 
The  outer  edge  of  the  last  toolli  is  dulled  to 
X)revent  wounding  the  soft  parts  suiTounding  the 
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Fia.  Tt.— WfolliV  modification  of  GowkdU  exvcclor. 


The  handles  are  held  closed  by  a  clamp.  /.  After  the  periosteum 
Tbeen  lifted,  separate  the  jaws  to  the  required  extent,  and  slip  them 
on  between  the  periosteum  and  bone  until  the  latter  is  well  in  the  grasp 
uf  the  instrument.  Close  the  handles  sufficiently  tight  to  hold  the  l>one 
steady  without  crushing  it,  and  lock  them  in  the  required  position  with 
The  clamp.  The  saw  is  now  slid  into  the  flanges  upon  the  shield  until  it 
rests  uiK)U  the  bone,  when,  by  a  short  lateml  ssiwing  motion,  it  may  be 
made  to  travel  rapidly  through  the  bone.  A  very  little  care  will  prevent 
ihe  adjacent  soft  parts  fi-om  being  injured. 

The  best  trephine  for  all  purposes  is  that  of  Gait  (Fig.  80),  the  burr  of 
which  is  conical.  A  convenient  size  is  one  which  measures  five  eighths 
of  an  inch  in  diameter  at  the  cutting  teeth,  aud  gradually  enlarges  to 
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tovun  eighths  of  an  inch  in  diameter  at  the  base  where  the  spiral  teeth 
t*»rrain:ire.  The  mechanii^m  of  this  instrument  is  .such  that,  as  soon  a.s 
the  r«*Kistance  in  front  ceases,  the  side-twth  take  hold  so  greedily  that 
Ihe  further  rofarion  of  the  trephine  is  difficult.  The  resistance  is,  how- 
pvt-r,  U(ti  so  prcjit  that  it  may  not  be  overcome,  and  the  teeth  driven  on 
into  ih»!  duRi  matpr  and  brain,  yet  it  is  sufficient  to  warn  the  oijorator 
that  the  section  is  complete. 

Kor  the  jn-evenrion  or  arrest  of  hferaorrhage  there  are  needed  a  ^ot/r- 
niqfut-^  elastic  ligaturts^  various  forms  of  forceps,  aud  a  wire  ecraseur  or 
damp. 
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Esmarch'a  elastifr  handar/e  (Fig.  81)  has  sujwrseded  all  other  toiinii- 
qnets  for  operations  upon  the  extrenntiea.     The  rublvr  clanij)  usually 

sold  with  tile  bandage  is,  however,  use- 
less. Each  operating-case  should  be 
provided  with  two  banda;i;e.s  of  srroiijjf 
elastic  material  (I  prefer  plain  white 
rubber,  which  can  be  kept  cleaner  than 
the  webbingi  about  two  inches  wiile, 
and  each    bandage  about  four   yards 

yt^H      long- 

The  tlaatlc  thfature  is  a  coixl  of  plain 
rubber  about  two  feet  lontr,  and  of  dif- 
feJ-ent  sisses,  varying  from  one  twelfth 
yio.  81.  to  one  fifth  (jf  an  inch  in  diiimeten 

Ilcemo.stntU'  forceps  should  l>e  of 
various  shapes.  The  f<inr  varieties  which  I  employ  are  illustrated  in 
Fig.  62.  A  general  operating-case  should  rontaiu  a  total  of  at  l^ast  six- 
teen forceps,  and  in  the.  proiwrtion  of  two  fenestrated  ^nouse-tooth^  six 
broad,  soUd-jmced^  four 
slender-jawed^  and  four 
scissor  -  clamps  ;  the 
fii*st  three  have  sliding 
eatohcs,  while  the  clam  p 
has  a  spring-cjitch  near 
the  end  of  the  handles. 
The  mouse-tooth  fenes- 
trated forceps  is  for  ac- 
cimite  adaptation  to  su- 
jwrficial  vessels  of  small 
sixe,  while  the  broad- 
jawed  instrument  is  for 
grasping  either  large 
vessels  or  masses  of 
bleeding  ti.ssue.  The 
points  should  be  cltib- 
sbaped  and  i>erfectl  y 
smooth,  so  that  when 
the  ligature  is  tightened 
upon  rhe  instniment  it 
will   slide   over  its  tip 

and  on  to  the  vessel.  These  pieces  are  five  inches  long  an<i  three  eighths 
of  nn  inch  across  the  widest  portions  of  the  jaws.  The  sliarjj-pointed 
forceps  are  useful  in  picking  up  a  vessel  which  has  reti*acted  or  is  deeply 
situated  in  a  wound.  The  scissor-elamps  maybe  used  for  applying  the 
double  li^^atures  in  a  dry  dissection*  or  for  temporary  hiemostasis  of 
smaller  bleeding  points  wjiirh  need  tr)  be  compressed  for  a  few  minutes^ 
and  then  renunn  iwniiaiiently  oc<'luded. 

In  operations  in  tlie  various  cavities,  and  in  deep  external  wounds,  as 
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well  as  for  various  piirixjses,  to  be  pven  in  detail  hereafter,  sponge- 
holdtrrs,  similar  to  those  represented  in  Fig.  83,  can  not  be  dispensed 
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nth.    They  ahuulJ  be  solid  in  ronslructlon,  10  inches  long,  some  straight 
and  others  cnned. 

Every  operating-case  shonld  also  contain  the  followinic:  instrnmenls: 
At  least  four  pairs  of  scissors — one  ])air  8  inches  long,  curved  on  the 
Hat,  with  both  points 
dull  (Fig.  84) ;  another 
a  inrliHS  long,  oun'ed 
on  the  tlat,  with  both 
pt»ints  sharp,  for  re- 
ni(»ving  sutures,  etc. 
'  Fig.  85) ;  one  straight 
sharp-pointed  Sims's 
scissf»i-s,  8  inches  long 
(Fig.  8«);  and  a  blunt- 
pointed,  plain  dress- 
ing-srissors,  0  inches 
long  (Fig.  8T).  Tliese 
sh'uild  all  l)e  strong,  with  the  exception  of  the  small  sharp-pointed  pair, 
with  the  curve  on  the  flat. 


Fio.  84. — Siiiis'8  curved  eciKora. 
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Fio.  85.— Curved  {rb-Acis»OT«;  ilso  wed  fbt 
ivmo<rlDg  fine  auturet. 


Fir.  86. — Sims'*  stndflit  Kwam. 
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One  sJiding-catch  needle-hoMer^  the  shape  and  mechanism  of  which  are 
ully  px]>hiined  in  Fig.  88.     The  point  should  have  a  plain  and  curved 
Ffurface,  for  stmight  and  curved  needles  {Figs.  89  to  93). 

Two  pairs  of  plain  anaU/yiivul/oraps  (Fig.  04),  fully  7  inches  long,  so 


porcdain-ti 
hullet-probi 
95),  one  lonff 
probe.,  with  i 
at  one  end  (^ 
and  one  or  ti 
vanized  co 
probes.,  front 
12  inches  loi 
from  i>s  to  ^  I 


f  IB.  ttt.--2(iku«*»  bullet-probe,  wiUi  porMlun  head. 
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Two  good-Rized  sHver  ffrooped  direclors,  6  to  7  inches  long  and  from 
J  to  -jV  of  an  inch  in  width  (.Fig.  98). 


I 


s 

i 
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Other  instruments  will  be  given  in  the  text,  with  the 
operations  for  which  they  are  espet-ially  designed. 

Plare  of  Operation, — In  the  performance  of  a  surgical 
operation,  light  and  a  free  supply  of  fresh  air  are  of  hrst  im- 
pMrtancp.  The  supply  of  light,  in  order  to  l>e  must  etfectlve, 
shinild  fjdl  iiiKm  the  openithig-tal)lp  from  points  above  the 
level  of  the  pitient.  In  the  open  air  and  in  daylight,  when 
protected  from  the  direct  rays  of  tlie  ann,  the  best  conditions 
for  light  and  air  prevail.  Under  shelter,  a  sky-light,  or  a 
tall,  wide  window,  are  preferable.  At  night,  gas,  lamps, 
k  candles,  or  torches,  must  often  do  the  best  service  possible 
'In  an  emergcncj'.  The  Edison  electric  light,  in  wliich  the 
incandescent  carlx>n  is  held  within  an  air-tight  globe,  fur- 
nishes the  safest  and  most  effective  artilicial  light. 

It  is  always  deau-able  to  control  the  temperature  of  an 
operating-room,  and  to  keep  it  at  a  figure  above  that  neces- 
ary,  or  even  comfortable,  to  the  oxierator  and  attendants. 
^The  patient's  b<Kly  is  almost  always  in  part  exposed,  and,  in 
addition,  is  apt  to  Iw  deprived  of  the  normal  l)ody-heat  by 
hccmorrhttge  and  shock.  Moreover,  in  the  event  of  as- 
phyxia, the  rapid  introduction  of  fresh  air  from  the  open 
windows  may  he  impenitive,  and  the  temi>enitui'e  lowei-ed 
to  a  dangerous  degree,  if  the  room  is  not  j>rovided  with  the 
proper  means  of  heating. 

The  room  in  which  an  operation  is  to  be  performed  should 
he  large  enough  to  hold  all   the  necessary  apparatus  and 

furniture,  and  to  iillow  the  fi'ee  and 
in  [lid  movements  of  the  attendants  in 
the  execution  of  orders.     The  floor 
should  be  of  wnorl,  tiles,  asphnll.  or 
marble,  uncarjjettnl  and   clean ;   the 
walls  and  ceilings  equally  clean,  and  free  from 
unneces.sjiry  drapery.     Tu  a  dusty  country  tlie 
steam-sjiray  (1  to  20  carlM»lic  acid)  should  be  used 
before  and  during  an  ojieration  (see  Fig.  4),  and 
likewise  in  all  conditions  of  exposuni  to  infec- 
tion, such  us  .1  room  in  or  nejir  which  a  contagious 
y^^^     J         disease  ha.s  once  apjjeai-ed,  etc. 

The  furniture  required  consists  of  an  operat- 
ing-table, at  least  two  side-tables,  or  cabinets,  for 
rw.  w.-A^tMubk  mmO.       holding  trays  of  instruments,  sponges,  dressings, 


A  TEXT-BOOK   ON   SURGERY. 

solutions,  irrigators,  *»te.  An  adjustable  stool  (Fig.  00)  for  the  surgeon 
shdiild  bo  nnuing  the  accessones.  An  operatmg-Iable  should  be  made  of 
strong  material,  solidly  put  together,  64  feet  bmg,  34  inches  high,  and  *22 
in  width,  padded  with  rotton,  wool,  hair,  or  felt,  to  the  thickness  of  about 
one  inch,  and  covered  with  some  good  water-pr(K>r  material,  drawn  tightly 
and  tacked  tx>  the  edges,  so  that  no  folds  or  creases  are  left  upon  the  sur- 
face. In  modem  practice,  with  the  fi-ee  use  of  irrigating  solutions,  it  is 
necessary  to  an-ange  the  operating-table  so  that  the  oil-cloth  upon  which 
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the  patient  is  laid  will  convey  the  fluids  in  the  required  direction  into  a 
receiving  vessel.  Tlus  can  readily  be  effected  by  the  following  device: 
Arr)nnd  two  poles  of  a  length  e<iual  to  that  f>f  the  table,  and  an  incli  or 
two  in  diameter,  roll  ootton-batting,  or  pieces  of  blanket,  until  the  whole 
is  about  three  inches  in  diameter.  Two  ordinary  blanket,s  rolled  tightly, 
as  shown  in  Fig.  lt)0,  will  suffice.  At  inten'als  of  a  foot  connect  these 
side-bars  by  wisps  of  i)andfigo-clolh  long  enough  to  hold  the  bars  parallel 
with  each  other,  and  with  the  long  edges  of  the  table  on  which  they  rest. 
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This  skeleton,  or  fi-ame,  is  lashed  securely  to  the  table,  and  an  oil-cloth  laid 
over  it  (Fig.  101).  If  the  head  of  the  table  is  raised  four  or  five  inches  on 
blocks,  the  patient  rests  in  a  kind  of  trough,  along  which  the  solutions 
are  carried  away  from  the  parts  of  tlie  body  not  to  be  irrij^ted. 

When  such  a  table  is  not  convenient,  one  may  be  extemjwiized  irom 
an  ordiuary  tlininj^-  or  side-table,  or  two  of  these  placed  endwise.  All 
household  furniture  so  used  shoiikl  be  thoroughly  washed  and  scrublwd, 
and  then  covered  with  clean  sheets.    The  aide-tables  for  dressings  should 
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I>e  also  rleanspd  and  covered  with  slipeting.     It  is  always  important  to 
have  plenty  of  room,  so  that  the  various  articles  aud  instrnmente  may  ha 

, ; 1  in  the  order  in  which  they  will  l>e  neeiletl.    A  hard-woixl  cabinet 

1 '  '2)y  about  '1  by  2  feet  (surface  measurement),  will  serve  an  excellent 
puqMise  for  holding  trays  of  instruments,  ligatures,  etc.,  while  the  draw- 
m  supplifd  with  mateiials  in  reserve  may  pmve  convenient  at  any  stage 
of  the  operation. 

The  frnj/tt  for  liolding  instrumenus  submei^ed  in  carlK)lic-acid  solution 
Nhoiild  be  made  of  poiT-elain  or  tin,  not  more  than  two  inches  deep,  and 
of  various  lengths,  to  meet  the  requirements  of  the  largest  instruments. 
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For  purposes  of  tionveiuence,  tlie  tin  tray  may  be  divided  into  compart- 
tttt  for  the  several  otitlits — one  fur  the  hjcmostiitic  ai)paratus,  another 
vJtliVVS  ^  tlii^i^  f^i*  l>oii6  instruments,  and  a  fourth  for  odds  and  ends, 
fliibiwtused, 

latl  escb  cumpar!^ 

Biatf,  abodld  hare  a 

tUBfld  comer   like 

lie  mouth  ofapitrh- 

tf  for  rpodily  emi>- 

p'l^  the   solution 

ilrn  oecessa  ry 
.103,104,  105). 

Flo.  108.— U,  M.  Biim'a  inftrumfint-tnir. 
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Pajt'ba*in^  (Fig.  106)  are  very 
^Df  rwvivin^j  vomitwl  matter 
ilcliin>f  pus,  irriKiilingsolu- 
,  ttc.  Such  vessels  should  be 
u\t>  of  tin  or  brasy,  and  not  at 
ril  nihlHfr,  for  thc^***.^  are  easily 
Dken,  and  can  not  be  repaired. 
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LarniT  vessels,  such  as  bottles  or  pitchers,  of  plass  or  porcelain,  or 

I  wood,  Hhould  be  tilled  with  the  various  solutions  to  be  used,  and 

|rt  at  a  temperature  between  lot)*"  and  110°  F.    As  the  operation  is  about 

}t(^n,  (he  irn<?!itor  should  Iw  filled  with  sublimate  (1  to  3,000),  and 

^ajKinm-H  placed  in  a  warm  solution  of  the  same  strength  from  whitih 

they  are  taken  as  required. 

TlirdrHssings  to  he  applietl  should  be  cut  and  laid  in  order,  so  that  no 
Oaj  uiay  l)e  experienced.  Ligatures  and  suttires  should  also  be  cut 
foH'hftiid  and  placed  in  approjiriate  receptacles,  the  ciitgut  in  oil  of 
nipw,  liie  silk  or  wire  in  1  to  20  carl)olic  acid. 

Tht»  prvpariitinn  of  a  patient  has  a  moral  as  well  as  a  physical  as])ect. 

k'  (HiTKetm  and  attendants  should  labor  judiciously  to  dispel  anxiety 

ii*tnring  the  patient  of  Ihe  safety  of  etber,  and  the  freedom  from  pain 

■icli  follows  even  the  moat  extensive  incisions.     The  question  as  to 

Rfilipriiu  unfav<ind)le  prognosis  should  be  made  known  to  the  patient 

lai  he  determined  by  the  circumstances  which  prevail.     The  profes- 

Dniil  uliligation  is  <lischarced  when  the  nearest  ivlatinns  and  friends  are 

iif'irinHd.     If  the  tenipemment  of  the  individual  is  such  that  great 

won  would  probably  follow  the  knowledge  of  impending  disaster, 

Id  to  the  ilaugers  of  the  case,  it  will  be  wise  to  advise  the 

nth  hold  the  information.     The  surroundings  of  all  such  pa- 
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tients  should  be  ns  bright  and  chet^rful  as  possible.  Good  light, 
and  air,  and  kind  attentions  from  friendly  hands,  add  much  to  sel 
suc'cesHful  issue. 

The  physical  preparation  may  l>e  general  or  special,  and  the  t3 
be  devoted  to  it  must  depend  in  great  measure  upon  the  nature  i 
disease  or  injury,  and  the  condition  of  the  individual.  If  a  oondit 
marked  sepsis  i)revails,  delay  is  dangerous,  fur  all  efforts  at  nul 
will  be  more  tlian  offs<^t  by  continued  absorptiqn  of  the  poison.i 
same  rule  will  apply  in  hiem<)rrhage  not  controllable  by  comprd 
In  most  instances,  however,  much  good  can  be  achieved  by  del 
several  days,  or  even  weeks,  to  increasing  the  nutrition  of  the  ti 
Pi-operly  selected  food  and  tonics,  the  regulation  of  the  bfiwels,  i 

and  refreshing  sleep,  and  fri 

from  pain,  are  all  essential.    "" 

the  abdominal  organs  are  to  ) 

posed,  especially  in  operation^ 

the  alimentary  can:il  and  ta 

moval  of  large  tumors,  soliq 

should  be  withheld  for  at  leaj 

days  prior  to  the  operariop 

concentrated   liquid    nourisl^ 

such  as  Iwef-juico  and  milk,  1 

in  its  stead.     In  addition  to  | 

laxative  should  be  administei 

the  (lay  before,  and  an  ene; 

the  morning  of,  the  opemtio 

nally,  just  before  the  ana*s 

the  parts  about  the  field  of 

tion  should  besluived  and  cle( 

provided  that  this  is  not  pain 

the  i>atient.     The  other  featc 

])ivparation  have  been  given 

chapter  on  Anaesthesia. 

The  preparation  of  the  sui 
and  attendiints  is  also  of  gre< 
portance,  and  is  conii)rehend 
the  greatest  possible  personal^ 
li'ness.  No  one  should  be  fl| 
led  to  the  presence  of  the  pi 
Avho  has  been  in  a  room  with  i 
tagious  disease  within  twentjf 
hours  thereufter,  or  whit  liai 
made  a  perfect  change  of  cloi 
and  thoroughly  washed  all  j 
The  nails  should  be  closely  tri^ 
and  cleansed,  the  hands  arul  arms  washed  with  soap  and  wat- 
brush,  and  afterward  in  1  to  :1,(>[M]  subliniatc.  The  operator  shoul 
a  water-proof  gown,  long  enough  to  reach  to  (lie  feet.    The  anus 
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Flo.  107. — Snrjioon's  wotor-proof  openiiing-sown. 


SURGICAL  OPERATIONS. 


be  covered  with  sleeves  of  the  same  material,  pinned  at  the  shoulders  and 
extending;  lialf-way  Ix-tween  the  elbow  and  \vrist  (Fig.  107).  A  Huen  coat 
will  also  suffice,  but  will  not  always  protect  the  person  from  the  irrigat- 
ing solntjons.    The  attendants  should  all  be  olad  in  clean  gowns. 

KTerythini?  being  in  readiness,  and  the  patient  anesthetized,  brought 
in,  and  placed  upon  the  table,  the  following  arrangement  and  assignment 
of  duties  sliould  be  made : 

The  table  must  be  so  turned  that  the  best  light  falls  upon  the  field  of 
operation.  All  parts  of  the  body  out  of  this  field  should  be  well  wrapped 
up  and  i>rotected  from  getting  wet  by  blankets,  and  an  oil-cloth  over  all. 
The  jKirts  within  range  of  the  operation  are  now  washe<l  with  ether,  and 
then  with  1  to  3,000  sublimate.  If  the  tourniquet  is  to  be  applied,  say, 
to  an  extremity,  towels  dipped  in  warm  sublimate,  1  to  3,CHX),  ai-e  wrapped 
about  the  part,  over  this  a  sheet  of  protective,  and  the  elastic  bandage 
applied  over  these.  When  the  bandage  is  removed  up  to  the  point  where 
the  limb  is  to  remain  constricted,  this  and  all  parts  near  the  wound  should 
be  covered  over  with  warm  sublimate  towels. 

The  assistants  should  be  as  follows :  A  trained  etherizer,  and  a  firat 
assistant  to  sponge  and  immediately  help  the  operator,  who  stands  usu- 
ally just  opposite  him.  A  second  assistant^  to  stand  conveniently  to  the 
instrument**  and  the  operator,  whose  duty  it  is  to  hand  ejich  instrument 
nr  article  as  called  for  with  promptness,  and  as  promptly  to  remove  those 
which  have  1)een  laid  aside.  A  third  assistant  attends  to  the  irrigation, 
rej^nilating  the  supply  at  the  indication  of  the  chief.  One  supernumerary, 
for  holding  retract(»rs,  or  perfonniug  any  duty  which  may  be  required. 
A  nnj*se  to  rinse  the  s]>onges  and  hand  them  to  the  firet  assistant.  A 
rnnd  nurse  to  assist  the  etherizer.  A  supernumerary  nui-se  for  general 
"usefulness. 

When  the  knife  (or  other 
stniment)  is  lifted  from  the 
Dhition,  the  assistant,  l»efore 
handing  it  to  the  operattir, 
liakes  from  it  the  few  drops 
'  fluid  which  adhere,  for  the 
acid  irritates  the  skin  and 
obscures  to  some  extent  the 
incision.  Different  methods 
of  holding  the  scali>td  in 
making  an  incision  are  rep- 
res*^nted  in  Figs.  UkSand  lo9. 
Holding  the  handle  between 
the  thumb  and  middle  finger, 
while  the  lip  of  the  index- 
linger  rests  upon  the  I>ack  of 

the  blmle,  will  \>e  found  most  useful  in  cutting  through  the  skin,  and  in 
rapid  work  in  parts  of  the  body  away  from  the  more  important  ves-sels 
and  nerves,  such  as  the  removal  of  the  breast.  The  advantages  of  this 
position  are,  that  more  of  the  cutting-edge  is  utilized,  while  the  jjressure 


Fia.  lOa. 
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npoD  the  blade  carries  it  through  the  tougher  tissues  with  les 
When,  however,  a  careful  dissection  is  required — as  in  clearing 
axillary  space — the  se<;oud  method,  similar  to  that  iu  which  a  pen  is  1] 
preferable.  It  is  always  necessary  to  stretchy  and  thus  steady,  the  t 
ment  with  the  thumb  and  index  of  the  other  hand  when  an  inclj 
made  (Fig.  110). 


Fia.  110. 


Irrigation  may  be  continuous  or  interrupted,  owing  to  the  del 
of  each  case.  Operations  in  the  joints,  or  near  an  ulcer,  sinus,  at 
or  any  inflamed  area,  require  exceptional  precautions.  In  clean  \ 
tions,  auch  as  an  amputation  in  continuity,  where  no  inflammation  ( 
or  the  i-emoval  of  a  benign  tumor,  etc.,  interrupted  irrigation,  or  fli 
the  wound  thoroughly  every  live  miuutes,  will  keep  the  wound  as€| 

In  an  operation  which  opens  into  any  of  the  cavities  the  irrigat 
not  be  used  for  fear  that  the  solution  may  remain,  and  poisoning 
from  absoriJtion  of  the  corrosive  sublimate.  Asepsis  must  l>e  here  « 
by  mopping  the  surfaces  of  the  wound  with  wet  sponges.  The  sti 
sublimate  solutions  C4in  not  be  brought  in  contact  with  the  eye  w 
annoying  inflammation  resulting. 

The  methods  of  hcemostasis  differ  in  different  parts  of  the  bod; 
under  varying  conditions.  Thus,  wlien  amputating  an  extremit; 
dered  bloodless  by  Esraarch's  elastic  bandage,  or  when  the  limb  ha 
elevated  and  an  oi-dinary  tourniquet  adjusted,  the  ligatures  are  n 
plied  until  the  wound  is  completed  and  the  bone  divided.  On  the 
hand,  when  operating  without  the  tourniquet,  it  is  essential  that 
bleeding  point  be  secured  as  soon  as  possible ;  or  that  the  vessels  I 
with  double  ligatui**.'s  and  afterwanl  divided  between  them.  This 
lent  practice  not  only  serves  to  prevent  excessive  loss  of  bloo< 
keeps  the  wound  dry  and  clear,  enabling  the  operator  to  make  a 
intelligent  dissection.  In  order  to  be  explicit  in  detail,  take,  for  i 
pie,  any  major  amputation  by  the  blo(>dJesa  method.  The  flaps  I 
been  made,  the  soft  tissues  are  cut  clearly  through,  and  the  l>one  di 
with  the  s;iw.  The  stump  is  now  thoroughly  cleansed  by  irrigario 
cut  surfaces  dried  off  with  sponges,  and  the  ends  of  the  vessels  8 
for  in  their  known  positions.  In  picking  up  the  end  of  an  artery  o 
it  is  necessary  to  exclude  all  other  tissue-s,  and  especially  the  n 
from  the  grasp  of  the  forceps  and  ligatures.  To  accomplish  this, 
the  ves.sel  by  one  edge  v^nth  a  delicate-pointed  forcep.s,  draw  it  oul 
the  wall  of  the  wound,  and  from  its  sheath,  and  with  a  dull  instra 
surh  as  the  point  of  a  grooved  director,  strip  the  tissues  backward 
the  artery  until  about  one  fourth  of  an  inch  of  the  tube  is  exix)aa 
large,  round-pointed  forceps  (Fig.  85)  may  now  be  applied,  and  tlu 
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hire  tied  over  thia.  The  ligature  slioultl  l>e  appropriate  to  the  size  of  the 
ressel  to  be  secured,  Jis  heretofore  given.  lu  making  the  knot,  one  of 
'two  methods  may  be  selected,  namely,  the  single  kmit,  or  the  double  or 
frictiou  knot.  The  former  is  so  well  represented  in  Fig.  Ill  that  it  will 
not  require  description,  A  little  practice  will  show  the  8Ui>eriority  of 
this  over  X^efaUe  knot  shown  in  Fig.  112,  which  is  more  apt  to  slip.    In 


FiLi.  m.—HccfkAot. 


Fi<i.  Uii.— FoUc  knot. 


Fio.  118.— FrictSoii  knot. 


the  friction  or  double  knot  (Fig.  113)  (lie  end  of  one  side  is  passed  twice 
under  and  over  the  other  for  the  first  loop,  instead  of  once,  as  just  given. 
When  the  ends  of  the  ligature  are  drawn  upon,  and  the  vessel  con- 
Btricted,  the  first  knot  holds  without  danger  of  slipping  until  a  second 
single  knot  is  added  to  it.     As  t^)  th«^  apjiliaition  of  one  or  the  other  of 
these  loops,  the  single  knot  will  suffice  for  all  vessels  which  are  freely 
exposed  and  supeilicial,  where  the  surgeon  c^n  be  assured  that  the  first 
rttirn  holds  fast  until  the  second  has  secured  it.     In  deep  wounds,  where 
the  knot  must  be  run  down  with  the  finger-tips,  as  in  the  deligation  of 
an  artery  in  it,s  continuity,  the  double  knot  should  be  preferred.     After 
being  tie<l,  the  ends  are  cut  with  the  scissors  about  one  quarter  of  an  inch 
from  the  knot.     As  to  how  much  force  it  is  necessary  or  proper  to  exert 
in  the  applicalinn  nf  a  ligature  to  an  artery  it  is  impossible  to  say.     This 
point  will  be  fully  discussed  in  the  chapter  on  Surgerj-  of  the  Arteries. 
It  is  always  better  to  use  too  much  than  too  little  foree,  for  one  of  the 
itest  possible  annoyances  to  the  operator  is  to  be  compelled  to  ojien  a 
round.     When  a  vessel  can  not  be  otherwise  found,  its  presence  may  be 
deroonstnited  by  squeezing  the  fiap  and  pressing  out  the  small  quantity 
of  blood  remaining  in  it.     In  this  waj'  all  vessels  of  any  size  or  conse- 
quence can  l)e  secured  before  the  touiTiiquet  is  loosened.     Before  this 
is  done  the  wound  should  be  thoroughly  irrigated,  the  liaps  opened  and 
filled  with  squeezefl-out  antiseptic  sponges,  the  whole  covered  with  warm 
^«il)liniate  towels,  and  conijiression  made  with  the  hands  while  the  stump 
I  elevated  and  the  tourniquet  loosene<l.     After  five  or  ten  minutes  the 
wound  is  opened  and  the  sponges  removed,  one  at  a  time.     Any  bleed- 
ting  points  which  may  have  l>een  overhioked  will  nfiw  be  easily  seen,  and 
P«hould  be  gi^asped  with  the  forcejjs  and  tied.     In  applying  the  foirejis 
t^i  these  points  it  is  impossible  to  exclude  the  tissues  immediately  aronnd 
L|h«*  vessels  from  the  gnisp  of  the  instrument  and  the  ligature.     When 
*ttaing  the  br*»!id -.shouldered  forcej^s,  if  the  catgnt-thread  is  tied  around 
the  juws  of  the  instrument  and  the  loop  tightened,  the  thread  slides 
^•long  to  the  tip,  and.  in  slii)ping  ^>ff  t<i  constrict  the  bleeding  vessel, 
les  the  otlier  sttft  tissues  to  one  side.     In  tying  such  a  ligature  care 
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must  be  tiiken  not  to  pull  upon  one  end  witli  more  force  than  the  i 
for  by  so  doing  the  vessel  is  torn  oflf ;  and  also  to  apply  the  force  < 
thread  on  a  level  with  the  tip  of  the  foi-ceps,  for  if  this  is  not  do^ 
vesst^l  is  uIho  pulle^l  out  of  the  wound  and  torn  away.  j 

When  all  hfeniorrha*i;e  has  ceased,  except  the  slight  oozing  whicl 
ocrur  at  any  part  of  the  wound,  and  always  does  come  from  the 
the  irrigation  is  repeated,  and  a  di-ainage  tubo  (the  l>one-dmins  ait 
erable)  inserted  at  each  angle  of  the  wound  at  a  point  where,  wit 
part  in  the  position  in  which  it  must  rest  during  repair,  the  draini 
serum  or  other  fluid  will  be  five  and  uninterrupted.  The  fliij 
adjusted  by  interrupted  catgut  sutures,  and  eafety-pins  placed  I 
ends  of  the  tubes  which  pmject.  The  nozzle  of  the  irrigator  ii 
placed  in  the  tube  of  one  side  and  then  the  other,  and  tlie  wonni 
tended  with  1  to  3, OCX)  sublimate,  which  is  then  thoroughly  press* 
and  the  dressing  ajiplied  as  follows  :  I 

A  strip  of  sublimate  gauze  about  two  inches  wide  ia  button-hoi 
as  to  tit  over  each  of  the  tubes,  and  laid  over  the  line  of  sutures,  a 
top  of  this  several  other  ]>ieces  of  the  same  size.  The  stum])  and  I 
up  to  the  groin,  is  now  enveloped  in  sublimate  gauze  in  layers  un: 
whole  is  about  one  inch  thick.  Over  tins  a  layer  of  absorl>ent  cot 
the  same  thickness,  and  outside  of  this  a  sheet  of  protective  whw 
been  dipped  in  sublimate  s<»lution.  The  whole  is  lield  in  jKiaill 
bandages,  which  should  be  put  (m  tight  enough  tfl  hold  the  musclea 
and  arrest  all  oozing  from  the  wound,  and  yet  not  press  tlie  llapvS  a; 
the  end  of  the  bone,  and  thus  cause  sloughing.  Such  is  the  pern; 
antiseptic  dn*ssing,  whi<'!i  naiiains  unmolested  unless  pain  or  a  i 
temperature  indicates  that,  despite  the  precautions  taken,  inflamn 
and  swelling  or  sepsis  have  occurred,  or  until  the  discharge  fit* 
wound  has  soaked  through  the  dressings  and  lias  become  offensive 
ing  undergone  decomposition  beyond  the  zone  of  antisepsis.        ^m 

The  after-treatment  of  a  patient  who  has  undergone  a  major  sn 
operation  will  dei>end  a  good  deal  upon  the  character  of  the  oj^i 
The  immediate  care  should  be  to  maintain  the  vitality  of  the  ti 
which  has  been  endang**red  by  the  shock  of  the  procedure  and  1 
blood,  by  judicious  stimuhition  and  relief  from  pain.  A  hypod 
injection  of  morphia  guarantees  relief  from  pain.  If  the  pulse  is 
and  the  tenijierature  low,  an  enema  of  wliisky  or  the  hypodermic  a 
istration  of  this  agent  \vill  stimuhite  tlie  he:irt,  while  hot  appUa 
will  aid  in  the  restoration  of  the  normal  temperature.  One  imp 
point  must  not  be  lost  sight  of— namely,  that  after  a  surgical  ojw 
there  is  always  a  reaction,  accom|>anieil  by  im*reased  heart-acHo] 
elevation  of  temperature,  and  that  while  stimulants  are  often  neo* 
in  the  stage  of  depression,  theii'  administration  should  be  guardi 
that  they  may  not  add  to  the  fever  of  reaction. 

As  long  a.s  the  effects  of  the  amesthesin  last,  a  trained  attti 
should  remain  at  the  l>e(h*ide  to  guard  agiunst  the  danger  of  asphy 
case  of  vomiting,  to  restrain  the  patient  from  unnecessary  movei 
or  it  may  be  to  guard  against  hemorrhage. 


CHAPTER  V. 


INFLAMMATION. 


Literally  defined,  infliimmation  metins  a  pretematiu'al  heat  In 
surgery  it  is  applied  to  a  condition  of  uniniHl  tissues  which  are  undergo- 
itJir  (vrtain  disturbances  in  nutritiun  which  produce  abnonnal  hyper amiay 
Jifitt,  reffness,  .^we/lhtf/^  and  pain.  Taken  sin^cly,  none  of  these  features 
of  the  inflammatory  process  cxin  be  said  to  expi-ess  this  morbid  condition  ; 
they  must  all  be  present. 

It  is  wcU  known  that  each  of  these  conditions  may  exist  without 
inflammation,  and,  indeed,  some  of  them  are  present  in  piirely  i>hysio- 
lo^ncal  processes. 

Thus,  vascular  tumors  and  the  dilated  capillary  net-works  of  certain 
forms  of  na»vi,  though  characterized  by  permanent  hypertemia  and  red- 
ness, are  not  inflammatory  conditions.  Blushing,  which  Is  associated  as 
part  of  the  expression  of  certain  emotions,  is  accompanied  n^ith  no  other 
symptom  of  a  morbid  process  than  that  of  redness.  The  temperature  of 
the  blood  in  the  hepatic  vein  in  conditions  strictly  physiological  has 
Itet^n  registered  as  high  as  lOT*  F.,  and  this  extraordinary  heat  is  not 
inllamimitory. 

Swelling  is  present  in  non-inflammatory  processes,  such  as  oedema 
and  emphysema,  while  pain  is  not  infro(pient  in  certain  neuroses,  where 
all  other  symptoms  of  inflammation  are  absent.  Whether  the  cause  of 
inflammatirm  lie  one  of  direct  injury  and  irritation  of  a  part,  or  whether 
it  b**  due  to  lesions  of  the  inhibitory  nerves  or  tiYiphic  centers  remote 
from  the  local  exi>r«?s8ion  of  the  morbid  pnwess,  the  pathological  changes 
are  practically  the  same.  The  activity  and  violence  of  the  process  will 
dt'iM?nd  in  part  upon  the  character  and  extent  of  the  injury,  as  well  as 
up<m  the  anatomical  character  of  the  part  involved,  together  ^vith  the 
ability  of  the  tissues  to  resist  death,  and  to  repair  the  damage  inflicted. 

The  study  of  the  phenomenn  of  inflammation  may,  with  ])roprlety,  be 
arranged  in  the  following  order:  1,  irritation;  2,  contraction;  and  3, 
dilatation  of  ilie  vessels  ;  4,  acceleration  of  the  current  and  hyperemia  ; 
6,  retartlation,  partial  or  complete;  6,  redness;  7,  swelling;  8,  heat;  9, 
jtain ;  10,  escape  of  vessel  contents;  11,  general  celbprolifemtiou ;  12, 
formation  of  pus;  13,  reorganization  and  repair;  14,  cicatrizjition. 

It  is  known  that  when  a  vascular  living  animal  tissue  is  subjected  to 
irritatifm,  the  vessels  in  the  zone  of  in-itation  undergo  an  instnnt  con- 
iraotioii,  and  almost  instantly  thereafter  become  abnormally  dilfUed. 
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The  cause  of  this  contraction  is  supposed  to  be  due  to  stimuIuB  <} 
vus<j-motor  nerves,  while  t!ie  dilatation  is  explained  as  due  to  pari 
of  the  vessel-walls  from  injury  to  the  inhibitory  nerves,  to  chang 
the  walls  proi>er,  as  the  result  of  initation,  or  to  fatigue  and  relax 
after  the  primaiy  c<intraction.  With  these  changes  in  the  vessels  1 
occur  in  such  rapid  succession,  tlie  blood-iurrent  is  accelerated  ;  hy^ 
mia  ensues,  and  this,  in  turn,  is  followed  by  nH)n"  or  less  complete  b 
stasis.  This  last  condition  is  most  marked  in  the  center  of  the  infl 
zone,  and  when  complete  arrest  occurs  it  is  tirst  seen  here.  At  this 
leucocytes,  in  greatly  increased  prtiportion  in  the  blood,  appear  i 
venules  and  capillaries,  to  the  walls  of  which  they  adhere,  and  tin 
which  they  are  seen  to  pass  by  active  amceboid  movement,  until 
wander  free  in  the  inten'ascular  spaces  (wandering  or  emigrant  celh 

The  bi-concave  disks  and  liquor  sauffuinis  also  esca|)e  in  the 
of  the  wliite  corpuscles.     Conheira  has  shown  that  the  points  of  e 
are  in  the  intervals  between  the  fiat  cells  of  which  the  vessel-wal 
composed.     In  the  area  of  complete  stands  emigi-ation  does  not  occuj 

Stasis  is  very  probably  due  to  a  pntholfjgical  change  in  the  wi 
the  vessels,  whicli  in  turn  induces  in  the  blood  of  the  inflamed  are 
tain  changes  whereby  the  "normal  equilibrium  existing  betweei 
blood  and  the  containing  vessels,  which  is  physiologically  essent 
the  integrity  of  the  cinMilation,  is  im{Kxin*d  or  lost."  The  presei 
the  white  cor]>u8cle3  should  not  l>e  overlooked  in  seeking  for  an  ex| 
lion  of  stasis,  for  paraglobulin,  the  coagulation  factor  of  the  blood, 
nomuil  ]>roi)t*rty  of  ih*;  leucocytes,  and,  aa  stated,  they  are  pres< 
increased  numbers. 

Redness,  swelling,  local  increase  of  temperature  and  pain,  occur 
and  as  a  result  of,  infljininiatory  hyperaomia.  The  discolomtion  is  c 
h;ematin  in  increased  quantity,  not  only  within  the  vessels,  but  i 
spaces  between  the  c^pUlanes.  Tumefaction  is  due  to  incivased  \ 
supply,  to  extravasation,  and  cell-prolifei-ation.  Abnonnal  heat  is  q 
by  increased  cell  activity  and  the  abnonnal  condition  of  the  blood 
in  the  inflamed  area,  while  ixiin  is  due  to  pressure  upon  the  end  o 
of  the  sensoiy  nerves. 

With  the  appeai-ance  of  the  leucocytes  in  increased  numbers,  an 
escajie  of  these  into  the  intervaaciilar  spaces  of  the  inflamed  area, 
proliferation  occurs,  resulting  in  the  formation  of  a  common  embr 
tissue. 

Examined  microscopically,  this  embryonic  tissue  is  seen  to  be 
posed  of  protoplasmic  bttdies  or  cells,  s[>herica]  in  shaj>e,  or  slj 
polygonal  from  reciprocal  pressure,  varying  in  size  fi*c>m  about  -^ 
TuVir  of  an  inch,  and  often  larger  than  this.  They  may  be  nucl* 
but  usually  appear  as  slightly  cloudy  or  gi-anular  protoplasmic  I 
with  no  distinct  nucleus  or  nucleolus. 

Of  the  normal  cells,  whicli  are  most  active  in  proliferation,  and  1 
fore  chiefly  involved  in  the  formation  of  the  new  tissue,  it  is  diffici 
the  present  oontlition  of  pathological  research  to  say.  The  foUowt 
Conheim  hold  with  him  that  the  leucocyte  is  the  chief  factor  ii 
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process.  Others  look  to  the  connective-tissue  c^Us  as  of  equal  impor- 
tance with  the  leucocytes ;  while  a  third  theory  is  that  all  celJa  of  a 
part  resjiomlins  to  the  genenil  stimuluH  of  the  inflammatoiy  process 
onderyio  proliferation,  and  that  the  embryonic  li^^sue  is  a  common 
product. 

Fnun  this  it  is  prohablj*  a  safe  and  wise  deduction  to  consider  that 
the  chief  r61e  in  llie  intlaramatory  process  Ls  played  by  the  leucocyt^^s; 
that  they  not  only  prolifenite,  but  by  their  pi^esence  stimulate  active 
nutritive  changes  and  proliferation  in  the  cells  in  general,  and  that  the 
embryonic  tissue  is  in  truth  a  product  of  all  these  elements,  varying  in 
degree  of  fertility.  This  conclusion  seems  to  me  rational,  inasmuch  as 
it  rests  npon  a  physiologic^il  fnnndiition,  ff)r  sinc-i;  the  normal  role  of 
every  cell  element  of  the  body — whether  in  the  Malpighian  layer  of  the 
coverings,  or  the  endothelium,  meduUo-cell,  or  connective-tissue  corpus- 
cle— is  one  of  pniliferation  and  the  formation  of  a  new  element  to  replace 
one  which  lias  liuished  its  life-liistory,  it  seems  reasonable  to  infer  that 
a  more  rdi)id  pmUferation  of  the  same  cells  would  occur  under  conditions 
of  inrrensed  hypenemia  and  nutritiim. 

The  products  of  the  inilanimatory  process  may  be  organized  into  a 
permanent  tissue,  or,  faUiug  in  this,  may  perish.  The  peculiar  type  of 
the  new  tissue  is  prrtbably  detennined  (1)  by  the  nature  of  the  original  cell 
Lfmrn  which  it  spruug.  Thus  tlu*  experiments  of  Gtmjon  showed  that  the 
^meduUo- cells  and  myeloplaxes  of  bones  in  young  animals,  when  injected 
into  the  muscular  tissue,  developed  into  bone  even  remote  from  the  parent 
tiasue.  (2)  By  the  location  and  function  of  the  new  tissue,  as  is  shown  in 
the  development  of  exostoses  from  a  common  embryonic  tissue  near  the 
insertion  of  tendon  into  bone. 

When  the  inflammatory  process  is  rapid  and  severe,  the  new  tissue 
perishes  suddenly,  and  with  it  occurs  the  raj)id  death  or  gangiene  of  the 
old  tissues  involved.  Under  milder  conditions  the  supi^ly  of  nutrition 
may  be  more  gradually  diminished,  and  the  embryonic  cells  undergo 
fatty  degeneration  and  absorption.  It  is  then  said  to  have  undergone 
resolution.  Again,  and  not  uncommonly,  the  cells  of  the  new  tissue, 
partly  granular  and  partly  unchanged,  are  found  floating  in  a  fluid,  the 
liquvr  pftriJt. 

8*imp(orns, — In  the  milder  forms  of  inflammation  no  symptoms  may 
be  observed  beyond  the  local  disturbance,  in  other  and  severer  types 
the  elevation  of  temxierature  is  often  well  marked,  and  not  infrwjnently 
prcc*'dt^<l  by  or  accomjianie*!  with  a  series  of  rigors,  or  a  pronounced  chill. 
This  is  especially  apt  to  occur  in  erysipelas,  dermatitis,  and  any  form  of 
phlegmon.  The  pulse  is  accelerated,  the  tongue  is  dry  and  coated,  thirst, 
anorexia,  and  headache  follow  in  the  train  of  symptoms  wliich  are  com- 
mon in  septic  fever— the  fever  t»f  inflammation. 

Treaimi'tiL — The  measures  to  be  employed  are  local  and  general.  The 
immediate  indication  is  rest  of  the  part  inflamed.  If  one  of  the  extremi- 
ties is  involved,  an  elevated  jwsition  by  means  of  a  swinging  cradle  (Fig, 
114).  or  upon  a  pillow,  will,  as  a  rule,  give  the  greatest  degree  of  comfort, 
^especially  in  cases  where,  by  reason  of  the  swelling,  the  circulation  in  the 
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veins  beyond  the  infiltrated  portion  is  interfered  with.  In  Rnol 
ditionsa  fl:innel  Iiandn^e,  properly  applied  from  the  end  of  the  extl 
up  to  the  inflamed  art_*a,  will  lie  advisable.  It  the  swelling  becofl 
intense  as  to  tlu-caten  gangrene,  or  even,  by  excessive  tension  of  th< 
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Fio.  Ui.— Fluhror'a  Bwin^n^  cradle  (Ht.  Sinai  BospiUl). 

to  give  extreme  pniTi.  free  incisions  should  be  made  pai-allel  with  th 
of  the  limb,  extending  weU  through  to  the  deep  fascia,  and  tliroiig 
if  necea&nrj'.  Tliese  incisions,  made  so  as  not  to  divide  the  vessels,  fi 
be  left  open  and  treated  with  strict  antisepsis. 

Blood-letting,  either  by  venesection  or  by  leeches,  or  scarificatk 
Clipping,  are  to  be  employed  in  certain  selected  cases.  In  plethorii 
viduals,  with  high  febrile  movement  and  bounding  i>ulse,  venea 
may  be  done  with  niaiked  and  immediate  benefit.  Tlie  operation  t 
be  performed  in  the  median  cephalic  vein  as  follows  (Fig,  115):  Aj 
bandage  amund  the  middle  ()f  the  ui>per  arm  sufliciently  tight  to  o( 
the  veins,  but  not  to  arrest  the  arterial  circulation.  Produce  locaU 
thesia  at  the  point  of  incision  by  injecting  from  5  to  10  minims  of  J 
cent  cocaine  l>eneath  tlie  skin  in  the  line  of  the  metlian  cephali*'  ve| 
Tiiedian  basilic).  Kther  spray,  or  sjdt  and  ice,  may  be  employed  if  ci 
can  not  be  obtained.  Make  an  incision  from  a  half-inch  to  one  incb 
varying  with  the  amount  of  snbcntaneoiis  fat,  and  directly  over  tb 
until  it  is  well  exjxjsed.  With  a  curved  pair  of  scisst»rs  now  ifl 
valvular  slit  al)i)Ut  half  tlirough  the  vein.  The  amount  of  i>lood 
withdrawn  will  be  determined  by  the  impression  made  apon  the  1 
pxdse  of  the  opi>osite  arm,  and  in  part  by  the  sensation  of  the  pi 
From  8  to  16  ounces  will  usually  suffice. 
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When  ready  to  arrest  the  flow,  place  a  pellet  of  absorbent  cotton, 
moistened  in  1  to  3,000  sublimate,  over  the  wound,  huld  it  tirmly  here, 
and  then  remove  the  ligature.  A  piece  of  sublimate  gauze  is  now  laid 
over  the  wound,  and  held  in  place  by  a  moderately  tight  banda^ie. 

H  leeches  are  to  be  employed, 


-3 


from  six  to  a  dozen  or  more 
should  be  applied  dliertly  to 
the  inflamed  area,  li  n  drop  of 
blood  is  drawn  out  by  the  prick 
of  a  needle,  or  wanii  milk 
dropped  on,  they  will  take  hold 
more  readily.  Once  attached, 
they  should  be  allowed  to  drop 
off  of  their  own  accord.  If  the 
oozing  from  the  wound  is  too 
prolonged,  it  can  be  anested  by 
a  sublimate  com2)ress. 


Fio.'116.— Tei]4>1iul«d  itcflriflcator. 
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Scarification  is  now  rarely 
practiced,  since  freer  incisions 
are  to  be  preferred.  When  per- 
formed, it  consists  of  making 
a  series  of  small  cuts  into  or 
through  the  inflamed  integu- 
ment by  means  of  a  number  of 
lancets,  driven  by  a  spring  with 
almost  painless  i-apidity  (Fig. 
116). 

Compression  applied  to  the 

main  artery,  going  to  the  part 

inflamed  at  a  point  rnmoved  from  i\w  zone  of  inll:inimation,  is  impracti- 

,  cable  and  of  doubtful  benefit.     The  constriction  of  the  artery  without 

partly  occluding  the  vein  is  scarcely  possible  except  by  digital 

'  oompreasion,  or  the  use  of  the  pole-compress,  shown  in  the  treatment  of 

uiearism. 

The  local  application  of  cold  is  of  great  benefit,  and  usually  affords 
much  comfort  in  the  tnuitment  of  inflammation.  One  of  the  most  useful 
and  cleanly  methods  of  applying  it  is  to  place  cmshed  ice  in  the  well- 


Fis.  115.— (Modlfleil  bom  Esmorch.) 


Flo.  118.— (Modifliul  Iil.:j.  iuLuu.'.j 
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'  tubing  may  be  used  as  a  siphon  to  the  flow,  regulated  by  a 
8a&t)-(>in  clamp. 

A  roil  of  rubber  tiihing  wound  arrmnd  or  ii^wn  an  inflamed  surface, 
ilipiBgli  which  cold  water  iy  allowed  to  run  continuously,  is  an  effective 
method  of  applying  cold  (Fig.  118).  This  appamtus  is  objectionable  in 
som**  instances  on  acctmnt  of  its  weight.  Submei-ging  an  inflamed  ex- 
nvniity  in  a  vessel  of  cold  water  may  also  be  efficacious. 

Heal  may  l»e  applied  by  erajdoying  the  same  ajiiMinitus  as  for  cold.  The 
ii>4)a)?  may  be  tille*!  with  hot  water,  or  hot  irrigation  used.  Cloths  rinsed 
in  hot  water  and  laid  over  the  inflamed  surface  is  one  of  the  i-eiidiest 
iml  bert  uit'ihods  of  utilizing  heat  in  the  treatment  of  inflammation. 
Pinihifwi  of  tlBXj«H*d-meal,  or  of  bread,  applied  and  kept  moist  and 
wann,  are  also  useful  local  applications.  A  poultice  used  on  a  broken 
wriiwe  should  be  made  with  1  to  10,000  sublimate  solution. 

In  determining  whether  heat  or  cold  will  be  used  in  any  given  case, 
*  iorpHon  must  be  guided  in  part  by  the  sensibility  of  the  patient,  for 
:hat  which  in  most  grateful  to  the  jiart  inflamed  will  usually  produce  the 
ciM'tt  satisfactory  results. 

<V»i;iiier-irrilanta,  such  as  blisters,  sinapisms,  or  the  cautery,  are  use- 
^il  ar  rimes  in  the  therapy  of  inflammation,  especially  in  chronic  pro- 
r--N<*.s  in  the  joints  and  deeper  tissues, 

luUmal Medication. — As  faras  the  constitutional  treatment  of  iuflam- 
Bttlion  i»  concerned,  each  case  will  be  a  law  unto  itself.  In  the  stronger 
Ud  plethoric  patients  a  saline  or  a  calomel  purge  is  indicated  in  the 
Wgaaing  of  the  jiroi^ess,  and  restricted  diet  should  be  insisted  ui)on. 
J'vthe  more  feeble  class  of  cases,  tonics,  cwl-liver  oil,  good  air,  and  well- 
directed  nourishment  are  essential.  To  counteract  the  high  febiile  move- 
ftent  and  rapid  pulse,  antipyrine  in  doses  of  gr.  x  to  xx,  repeated  in 
t»o  hours,  is  an  ex(rellent  i-emedy.  Aconite  tincture,  gtt.  ij,  and  one 
il^'padditiomil  every  half  hour  until  the  pulse  falls,  is  also  to  be  ivcom- 

■'■■'\.    Quinia  in  dases  of  gr.  x  twice  a  day,  or  even  oftener.  in  ease 

^  I  hills  or  rigors.     Morphia,  or  one  of  the  hypnotics,  should  be  given 

Hen  positively  indicated  by  the  patient's  sufferings  fmm  pain  or  loss  of 

Soppu  rat  ion.— In  its  recent  state,  piw  is  a  cream-like  fluid,  in  specific 
^'Uiy  varying  from  1"020  to  1  '040,  and  at  times  higher.  In  closed  cavi- 
"wiiithe  tissues  it  is  usually  alkaline  in  reaction,  but  when  exjwsed  to 
waimf«phpiv  (and  in  some  instances  even  within  the  tissues,  where  it  is 
iTotn'tod  from  the  air)  it  becomes  acid.  CJhemically  it  may  contain  para- 
*!J"*>iiliii,  myosin,  fatty  acids,  leucin,  tyrosin,  cholesterin,  chloride  of 
'''fit.  and  pho.-*phate8.  Healthy  pus  is  odorless,  but  when  decomi)o- 
iiaa  o«'curr*Mi  the  odor  is  often  exceedingly  offensive. 

fixamined  micr<«copirally,  numeroas  corpuscles,  varying  in  size  from 
nVjto  j^f  of  iin  inch,  are  seen  flouting  in  a  transfwirent  fluid — the  liquor 
purh.  These  cells  have  nn  limiting  membrane,  contain  one  or  several 
iifW,  and  at  times  a  number  of  flue  granules,  and  can  not  be  difleren- 
ti*l«l  fn»m  the  wliite  blooil- corpuscle  or  the  common  embryonic  cell. 
Another  rdl-like  body  found  in  pus,  especially  in  older  abscesses,  or 
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where  a  chronic  inflamraatory  process  has  occurred,  is  the  granuL 
pUftclCj  or,  OS  it  is  more  commonly  called,  the  compound  grunuL 
puscle.  The  pus-corpuscles  proper  are  leucocytes  and  de^  eml" 
tissue-cells.     The  comi)ound  granular  corpuscles  are  made  up 

aggregation  of  gr\ 
the  detritus  of 
cy  tes,  embryonic 
or  other  cells, 
have  undergone 
or  granular  me 
phosis.  Tliese 
together  in  sphei 
oval  masses  of  al 
often  as  large  ass 
pus -cells  togetl 
the  granules  ma 
free  in  the  liquor 
The  difforentiat: 
these  elements 
difficult  L'pon  I 
dition  of  acetic  ai 
pns-corpuHcles  I 
swollen,  and  los< 
granular,  cloud 
pearance,  while 
nuclei,  otherwise 
Acetic  acid  does  not 
P 
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Fio.  119. — f^Modifloil  fWim  Tliomu^)  a,  Coiup'iund  ^nuiiilar  eorpt»- 
cles.  b,  Vryr-taU  of  photeatciin.  e,  Puo-oclU.  d^  Soma  alter 
■uKlitloQ  or  acotic  acid. 


ly  recognizjible,  stand  out  in  strong  relief, 
the  granular  corpusrle,  which,  however,  is  soluhle  in  ether, 
puacles  proper  are  at  times  endowed  with  the  amccboid  movement. 
is  only  true  of  the  white  blood-cell,  which  has  not  yet  perished 
dead  embryonic  cells  di>  not  possess  the  power  of  motion. 

These  various  elements  of  pus,  as  well  as  the  cholesteriu 
which  are  sometimes  met  with,  are  shown  in  Fig.  119. 


FM.  ISO.— Micrococci  and  l)iict«riiu    (After  Siemborg  nod  Mo^nin.) 


Pns-corpnscles  and  the  liquor  puris  from  all  acute  abscesses,  wl 
communicating  with  the  atmosphere  or  not,  contain  also  certain  i 
organisms  known  as  micrococci  and  bacteria  (Fig.  120).    These  orga 
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disappetir  fnjm  abscesses  of  long  standing — the  cold  abscesses. 
Hwir  chief  signiticance  is  that  ihey  ^ivy  to  pus  a  septic  power,  or  that 
[;ni;«'liich  contains  them  injected  or  absorbed  into  the  b]<M>d  produces 
-  j/jc  fever — a  condition  which  does  not  follow  the  injection  of  pus  which 
i '••.'■  (I'll  contain  these  elements.  As  liefore  stated,  pus-corpuscles  may 
[[fir  by  granular  metamorphosis,  the  liquor  puris  is  carried  oflf  by 

:.  :^s  US.  and  in  many  abscesses  of  long  standing  nothing  remains  but 
ihalf-driofl  mass  of  cheesy-looking  granular  matter. 

When  pus  coUecLs  in  any  part  of  the  body  in  a  recognizable  qnantity, 

sQcti  collection  is  called  an  abscess.     If  it  is  well  detinoil,  held  in  a  given 

pwition  by  a  limiting  membrane  or  wall,  it  is  a  circuvnscribed  abscess, 

■  '  -'ifuse  wlien  it  widely  inliltmtes  the  tissues.     A  rapid  and  n^'ent 

]■  uun  of  pus  is  cidled  an  acatt  abscess  ;  a  slow,  chronic,  and  ancient 
roUecrion,  a  cold  abscess. 

The  limilitig  membrane  or  wall  of  a  circum- 
Kribed  abscess  is  a  new  formation  of  indummutory 
(iiigia,a  granulation  tissue,  studded  with  capillary 
loop^.  Its  in  the  embrytmic  tissue  of  a  wound  under- 
pjiD^  repair  (Fig.  1*21).  It  is  in  part  a  pyogenic 
membrane,  since  it  furnishes  the  dea^l  embryonic 
(*lls  which  float  off  into  the  abscess,  while  the  leu- 
oxTicH  wander  in  from  the  capillary  circulation. 

kdiffuse  abscess  resnlts  from  the  property  which 
jios  iK).sspsse9  under  certain  conditions  of  dissohing 
ill  connective  and  embryonic  tisane.     It  thus  meeta  with  no  barrier  to 
itopwgreaa,  and  general  intiltration  occurs. 

kchnmic,  s^Utacitte^  or  ^^cold  alfscess"  differs  from  the  preceding  in 
Ik*  fllonme^s  of  its  development,  and  u.sually  in  the  absence  of  those 
«ympt<»ms  of  local  and  constitutional  disturbance  whith  characterize  the 
tnU!  formation  of  pus.  They  occur,  as  a  rule,  in  diseases  of  bone  and 
ifxaXk  and  in  individuals  of  low  vitality.  Cold  abscess  is  not  infrequent 
■ftwciries  of  the  spine,  and  after  adenitis  of  the  axillary  region. 

Diagnosis. — The  recognition  of  an  acute  abscess  will  depend  upon 
<«rtMi  symptoms  of  a  local  as  well  as  a  c<mstitntional  character.  The 
""ail flffos  are  thn.se  of  inflammation,  which  precedes  as  well  as  co-exists 
*uh  the  pus  formation.  Heat,  pain,  nnlness,  and  swelling  are  therefore 
the  earlier  symptoms.  Fluctuation  is  also  present  in  well-advanced 
^-   The  integument  and  subcutaneous  tissues  about  an  abscess  are 


Fio.  121. — (Allor  .Apnew.) 


Tio.  123.— Explori  Of -needle  nod  eyriofie. 


(tdematons  and  doughy,  becoming  jmle,  and  pitting  under  the 
fi'Hf'er,    The  positive  test  as  to  the  presence  of  pus  in  quantity  is  aspira- 
^wtt.    For  this  purpose  the  hypodermic  syringe,  with  an  extra  large  and 
M.'  (Kic.  122i,  is  invaluable.     The  following  prt^cautions  should 
<i :   The  entire  instrument  should  be  thoroughly  cleansed  and 
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ftubmergetl  in  a  5-per-cent  carbo]ic-aci<l  solution.  The  skin  at  th 
to  Ije  i>uncture(l  shouUi  be  washed  with  sublimate  solution  and  eth 
the  needle  pushed  in  so  as  not  to  wound  any  vessels  or  nenes 
has  entered  the  cavity,  upon  withdrawing  the  piston  the  pus  will 
into  the  chamber.  The  iluid,  if  any  doubt  exist,  should  then  be 
■under  tlie  niirroscoi>e.  As  the  needle  is  withdrawn,  the  wound 
be  covered  with  sublimate  gauze,  held  in  place  with  a  roller  or  at 
strip.  ^ 

Tu  rold  abscess  the  inflammatory  and  septic  phenomena  a^F. 
and  ilucruation  may  or  may  not  be  appreciable.  Aspiration  wil 
mine  the  character  of  the  swelling.  fl 

T/eafme/it.—WhGn  an  acute  abscess,  either  circumscribed  ™ 
exists,  it  slmuld  be  freely  evacuated,  and  tlie  sooner  the  better. 
the  abscess  is  situated  in  a  portion  of  the  body  where  there  are  no 
tant  vessels  or  organs  in  danger  of  being  wounded,  a  sharp-p 
curved  bistoury  should   be  carried  through  the  wall,  and  the 
opened  by  cutting  outward.     These  minor  operations  may  be  doi 
cocaine  anaesthesia.     In  the  neck  or  other  vascular  regions,  or  wt 
abscess  complicates  a  hernia  or  other  ini]>ortant  viscus,  a  careful 
tion  shonld  be  made  from  ivithout  inward.     The  point  of  greatest 
tance  Is  to  have  the  opening  or  openings  in  such  a  position  tl 
drainage  will  be  fmm  the  most  dei>endent  portion  of  the  cavil 
cutting  down  upon  an  abscess  it  is  often  necessary  to  insert  a  sma 
aspirator-needle  and  determine   the  exact  distance  to  the   pus 
needle  should  he  left  in  place  as  a  guide.     In  some  of  these  ct 
order  to  avoid  haemorrhage,  a  very  good  nse  may  be  made  of  th 
nary  dressing- forceps,  by  closing  the  jaws  of  the  instrument  and  p 
it  tlirough  the  tissues  into  the  juis,  and  then  stretching  the  punctuj 
made  by  forcibly  sepaniting  the  handles. 

As  soon  as  an  abscess  is  opened  the  nozzle  of  the  irrigator  sho 
introduced,  and  the  cavity  well  washed  out  with  sublimate  U  to 
After  this  rubber  drains  should  be  inserted,  and  a  thick  dressing  o] 
mate  gauze  applied. 

When  an  abscess  occurs  in  parts  of  the  body  where  it  is  desin 
avoid  leaving  a  scar,  as  the  neck  or  face,  and  where  the  symptt 
sepsis  are  not  marked,  a  cure  may  be  effected  by  means  of  the  asp 
For  this  operation  the  instrument  represented  in  Fig.  123  is  prefer! 

It  consists  of  a  sj'ringe,  with  a  glass  cylinder,  aimed  with  a  i 
tip,  a  stop-cock,  and  two  adjustable  rubl^er  tubes— to  one  of  wbf 
needle  is  tightly  screwed.  When  about  to  be  used,  the  apparatus  i 
be  thoroughly  cleansed  In  1  to  20  carbolic-acid  solution,  and,  if  the 
has  been  used  in  any  suspicious  matter,  it  shoiild  be  heated  to  a  rc| 
over  a  spirit-lamp,  and  cooled  off  in  T  to  20  r'arbnlic-a<'id  solution, 
method  of  hyper-distention  of  an  abscess  with  an  antiseptic  fluid  wi 
proniinenll^-  brought  before  the  profession  by  Mr.  Oallender.  The  cj 
should  hv.  filled  with  the  solution,  and  then,  while  holding  the  | 
upward  so  that  any  air  which  may  have  enteri'd  by  accident  will  j 
firsts  the  contents  should  be  forced  out  until  only  about  one  third 
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cylintier  is  full.  By  this  mana?n^Te  the  needle  and  tube  ai-e  also  filled 
with  the  sohition,  and  the  former  is  thrust  int<i  tlie  cavity  of  the  abscess 
and  held  steady  by  an  assistant.  The  operator  now  withdraws  the  piston 
slowly,  so  as  to  give  the  contents  sufficient  time  to  fill  the  tube,  which 


Fto.  Its. — ComUnod  neplntor  and  irrigator. 

Otherwise  wonld  collapse  from  atmospheric  pressure.  As  soon  as  the 
cylinder  i.s  full  thi*  stop-cock  is  tumeil,  so  as  to  ci>en  the  emptying  tube, 
which  motion  also  closes  the  one  communicating  with  the  abscess.  The 
cont«*nts  of  the  cylinder  should  now  l>e  emptied,  and  the  evacuation  con- 
tinued until  the  pus  fea-ses  to  llow.  The  syringe  should  now  be  filled 
with  the  1  to  20  carbolic-acid  solution,  and  the  abscess  injected  until  its 
walls  upe  over-distended,  when  the  fluid  is  withdrawn.  This  irrigation 
and  hyyier-distention  may  bo  rei>eated  seveitil  limes,  until  the  fiuid  runs 
(Hit  clear.  Tlie  needle  is  then  removed,  a  plug  of  sublimate  gauze  placed 
over  the  puncture,  a  sublimate  gauze,  cotton,  and  protective  dressing 
over  this,  and  a  bandage  applied  over  all  tight  enough  to  compress  the 
opptjsite  walls  of  the  abscess  firmly  together. 

In  uspii-atiou  of  an  absc^ess  it  is  usually  best  to  employ  the  large-sized 
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needle,  for  thick  pus  escapes  with  great  difficulty  through  the 
points.  It  is  not  infrequently  necessary,  even  when  a  large  ne< 
used,  to  dilute  the  contents  of  the  sac  by  forcing  in  a  quantity 
liquid  before  it  can  be  brought  out  by  the  exhaustion.  Some  op< 
prefer  to  use  sublimate  (1  to  3,000)  rather  than  carbolic  acid, 
mercury  is  employed,  great  care  should  be  observed  in  thoroughly 
ating  the  sac  before  applying  the  dressing,  for  fear  of  poisoning 
sorption.  One  operation  is  often  sufficient  to  effect  a  cure  by  this  m 
and  when  carefully  done  to  the  exclusion  of  air,  and  with  the  th< 
cleansing  of  the  abscess,  constitutional  disturbance  is  rare.  A  e 
and  even  a  third,  injection  and  irrigation  may  be  tried.  Should  i 
mation  and  sepsis  follow,  free  incision  should  be  practiced  and  th< 
drainage  established. 

Cold  Abscess. — Old  abscesses  which  produce  no  deformity  or  n 
discomfort  to  the  patient  may  be  left  alone.  If  at  any  time  sympt 
inflammation  and  sepsis  supervene,  prompt  and  free  incision  and 
tion  should  be  done,  and  drainage  maintained.  When,  by  reason 
situation,  it  becomes  advisable  to  operate  upon  a  non-inflamei 
*  abscess,  aspiration  and  irrigation  should  be  performed  in  the  sam 
ner  as  above  laid  down. 


CHAPTER  VL 


worxDs. 


A  woiTNT)  ia  a  sudden  solution  of  continuity  in  one  or  more  of  the 
tissues  of  the  bfHly.  By  common  consent,  such  lesions  in  bone  and  cai-ti- 
lage  are  called  frncfttrfs. 

Wounds  are  operative  and  accidental^  and  may  be  classified  under 
four  leading  hemls,  namely,  incised.,  punctured^  lacerated,  and  contused. 
Any  lireach  of  continuity  may  become  inoculated  with  a  virus,  or  venom ; 
it  is  then  a  poisi/ned  wtmud. 

Perforating  injuries,  caused  by  missiles  projected  from  gnns,  demand 
especial  consideration  as  gunaliot  wounds.  An  inviai'.d  wound  is  made 
by  a  clean  cut  with  a  sharp  instrument.  A  punctured  wound  is  caused 
by  a  narrow  instrument  which  penetrates  but  does  not  cut  laterally.     A 

r  lacerated  wound  is  made  by  a  dull  instrument  which  teal's  the  tissues. 
A  contused  wound  is  one  in  which  the  tissues  are  more  bi'uised  than 
Separated. 
The  changes  which  occur  in  the  tissues  during  the  infliction  of  a 
round,  and  in  the  prtx^essof  repair,  are  as  follows  :  Take,  as  an  example, 
an  incised  wound  across  the  anterior  aspect  of  the  middle  of  the  thigh. 
As  the  section  is  made,  the  capillaries,  ai-terioles,  and  venules  within 
the  field  of  irritation  instantly  contmct,  and   immediately  thereafter 
become  dihited.     With  the  impingement  of  the  knife  the  tissues  retract, 
and  ha?morrhage  occurs.     The  wound  tills  with  blood,  and,  if  no  large 
Te«8elsaiv  divided,  the  bleeding  may  cease  spi>ninneously  by  coagulation. 
The  chief  factor  in  nipid  cofiguhition  after  a  wound  is  the  presence,  in 
tncrease<i  quantity,  of  the  white  corpuscles,  which  increase,  as  before 
stated,  always  takes  place  within  the  initated  wme.     I'nder  the  abnormal 
conditions  present,  coagulation  results  fi\>m  a  combination  of  the  para- 
fdubulin  of  the  leucocytes  with  the  fibrinogen  of  the  plasma.    This  pro- 
cess n(»t  only  occurs  in  the  blo<Ml  extrava.sated,  but  extends  along  the 
«»I>iliaries  back  from  the  edge  of  the  wound  to  the  nearest  anastomosis, 

Immeidlately  following  these  changes,  hypenemia,  redness,  swelling, 
h«U,and  jniin  occur  in  the  edges  of  the  wound,  and  general  cell-pn>lifera- 
tifin  ensues,  as  dew-'rilxnl  in  the  pi^eceding  chai)ter  on  Inflammation.  No 
repair  of  tissue  is  possible  without  this  inflammatory  process.  It  may 
benuld  in  degree^  yet  it  most  of  necessity  exist.  A  reunion  of  atom  to 
fttom,  c^iMlhtry  to  capillai-y,  and  a  resumption  of  function  without  cell- 
proliferation,  can  not  occur. 
A 
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If  the  edges  of  the  wound  have  not  been  approximated,  the  sp^ 
by  the  separation  of  the  tissues  begins  to  be  filled  in  a  few  daj 
embrj'ouie  or  granulation  tissue.  The  same  prooesa  of  cell-prolifi 
occui's  in  the  walls  of  the  wound,  and  extends  as  far  back  as  the  I 
inllainmatiuu.  The  most  essential  feature  of  the  earlier  process  of 
is  tlie  new  formation  of  capillaries,  upon  which  the  integrity  of  tb 
advanced  embryonic  cells  depends. 

It  has  been  stated  that  not  only  the  white  blood-cells,  but  i 
stable  cells  of  a  part  involved  in  an  inflammatory  process,  take  a  H 
less  active  part  in  the  general  pn>lifei*ation  which  results  in  the  fon 
of  the  common  embryonic  tissue.  The  cells  of  the  capillary-w» 
among  the  lirst  to  take  part  in  this  general  prolifemtion.  The  ne^K 
projects  in  minute  tufts  or  granulation  buds  from  the  sides  and  ) 
of  the  wound.  In  this  tissue  the  line  of  capillaries  is  advancing ; 
general  the  supply  of  nutrition  is  not  sufficient  to  maintain  the  i 
of  the  more  advanced  or  suj^erlicial  layers  of  cells,  and  these  may 
by  a  process  of  granular  degeneration,  or,  if  more  suddenly  depr 
the  necessary  quantity  of  blood,  by  gangrene,  more  or  less  limited 
dead  tissue  floats  off  in  the  liqiMT  pnris. 

The  new  fonnation  of  capillaries  in  the  embryonic  tissue  of  a 
undergoing  repair  may  occur  in  any  of  the  following  ways:  1. 
the  nearest  capillary  arch  or  loop,  one  or  more  vascular  buds  a 
jected  into  the  embryonic  mass,  as  shown  iu  Fig.  124.     The 
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Fio.  134.— (After  Pajrt.) 


Pio.  125. 


and  fusion  of  these  buds  form  new  loops,  which  process  continTJ 
as  the  process  of  rt^pair  nears  completion,  the  arches  from  one  sic 
and  fuse  with  those  advancing  from  the  other,  and  thus  establisl 
communication  across  the  track  of  the  wound.  2.  It  is  also  pi 
that  some  new  capillaries  are  formed  by  canalization  of  anasto 
cells,  a  process  analogous  to  the  formation  of  vascular  channels 
normal  embryonic  tissue,  especially  in  those  parts  where  the  ana( 
ing  plasmatic  cells  ai-e  found.     3.  It  is  claimed  by  Ranvier  that 
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«Woped  special  cells  for  vascular  new  fonnaMon,  which  he  has  called 
"ressel-forming  cells."  4.  By  escape  of  leucocytes  from  the  capillai'ies, 
tlie»  eniiffrant  cells  invade  the  new  tissue,  passing  between  the  cells  of 
thecmbryonir  protoplasm.  In  their  wake  the  red  corjniselcs  and  liquor 
animinis  follow,  and»  by  pressure  upon  the  circumjacent  embryonic 
lylU,  these  become  the  investing  membrane,  and  develop  into  the  capil- 
lan-wall  (Fig.  la^). 

Wiih  the  establishment  of  a  capillary  system  in  the  granulation  tissue 
o(  a  wound  the  process  of  contraction  or  cicatrization  follows.  As  before 
staled,  some  of  the  embryonic  cells  undergo  fatty  degeneration  and  are 
absurbed,  or  die  and  ar«^  waahe*!  away  in  the  fluid  which  exudes  from  the 

faces  of  the  wound. 

Other  cells  develop  into  connective- tissue  elements,  and  form  the  con- 
tracting or  cicatricial  tissue  of  a  wound.     As  shown  in  Fig.  12C,  the  first 


FuL  1SS.— (After  P«f{6L) 

ia  in  the  nucleus,  which  is  more  readily  defined,  a-ssnmes  an 

Fshape,  and  shows  within  it  one  or  moj-e  nuclettli.    The  cells  become 

BWittlv  and  mojfj  fusifurm,  tinallj'   changing  into  a  series  of  wavy 

Itindles  of  connective  tissue  (Paget).     This  process  of  attenuation  or 

LCwitracrion  is  of  course  accompanied  by  obliteratirm  <tf  many  of  the  new- 

lhna*^\  capillaries,  and  a  more  than  noi-mal  l)ltuclung  of  the  cicatrix,  aa 

^fiwjuently  ol)aerved  in  scars  n]>on  the  integument,  where,  although  the 

j^'fhplium  is  reproduced,  the  haii-  and  sebaceous  fullicles  are  not  found. 

h  the  process  of  repair  in  some  wounds,  especially  in  tlmse  which  are 

%htan(1  ai*e  subcutaneous,  or  are  thoi-oughly  cleansed  and  their  walls 

''ODghl  and  held  in  npi>osition  by  well-siistaintHl  pre^ssure,  reunion  may 

tws^i^nred  without  pus-formation,  with  great  rapidity,  and  without  any 

""Dotitaiional  disturbance.     Cell-proliferation  under  such  favorable  con- 

^Jions  is  li!nite<L  the  pnxiess  more  nearly  physiological,  and,  while  many 

"f  the  leun>cytes  and  embrj-onic  cells  may  dip,  the  m<ide  of  death  is  by 

jnwular  metamorphosis,  with  alisorplion  of  the  granular  matter.    Finally, 

Iwiiimdfl  heal  by  one  j>roce8s  of  repair,  and  that  involves  htjlammntion 

I  rrll-prollferation.     It  may  differ  in  degjee  of  intensity  as  the  injury 

Ja nion?  or  less  severe,  oraa  the  tissues  implicated  are  in  a  condition  to 

;  disease. 

'  TrfialmenL — The  arrest  of  haemorrhage  is  the  first  indication.    Incised 

I  bl^ed  most  fi-eely,  and  are  more  dangerous  in  this  particula-r  than 
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a  stick,  bayonet,  sword,  or  gun-barrel,  properly  inserteO  (Fig.  127).< 
efficiency  of  this  metliud  of  compression  is  increased  by  placing 
over  the  main  artery.    Compression  of  an  artery  with  the  thumb  or  i 
or  a  pmlded  key  or  stick,  will  be  of  service  in  any  emergency  w| 
tourniquet  can  not  be  liad.  ' 

The  tourniquet  of  Petit  (Fig.  128)  is  one  of  the  older  and  more  | 
instruments.  Its  application  is  illustmted  in  Fig.  123  {a  and  b).  | 
Esmarch-Ji  ehistic  bandage,  or  tourniquet,  is  the  most  generally  i 
of  all  the  constricting  hemostatic  api>anitus.  It  may  be  tlirown  a) 
a  part,  between  the  bleeding  point  and  the  heart,  or  it  may  be  i^ 
from  the  tip  of  the  extremity,  and  over  and  on  the  cardiac  side  > 

wound,  and  ha 
cured,  while  tin 
tion  beyond  is  rep 
In  this  way  (hi 
is  rendered  bio 
(Figs.  13(),  131, 
This  excellent  aj 
ttis  may  be  em] 
in  compression  < 
iliacsfFig.  133)  a 
abdominal  aorta 
134). 

When  the  irt 
ate   flow  of   bh 
aiTested  by  any 
foregoing,  the  ] 
nent  aiTest  of  h 
rhage  must  be  » 
by  the  ligature 
divided     point, 
this  purpose  I  hei 
>>,  forceps  and  the  c 

ligature,  alr-ead 
scrilted,  will  be 
by  far  the  mosl 
erable.  Torsion 
as  safe  as  the 
ture,  and  should 
employed  when  catgut  can  be  had.  The  actual  cautery^  pju'kinj 
stf/ptic  coftoH,  and  acupressure  are  metliods  never  to  be  employed 
anything  else  cun  be  done.  If  a  wound  must  be  packed,  and  if  sub 
gauze  can  not  be  had  for  this  purpose,  use  clean  linen  <tr  cotton 
Cold  water,  or  water  Tieated  to  about  12it°  to  130°  F.,  will  ]irove  of 
OS  a  haemostatic.  Elevation  of  a  part,  and  well-adjusted  compress! 
dresfling  and  bandage,  will  always  be  mtide  available  by  the  surg 
experience.  While  the  ligatures  are  being  apijlied,  and.  in  fact, 
this  time,  the  entire  surface  of  the  wound  should  be  irrigated  wll 


Fio.  IN.— (Aft«r  £«uaroli.) 
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Fm.  13*.— (Alter  Esinaruh.) 


WOUNDS. 


[jiOOOsublimate  solution,  and  thonjughly  cleansed  ot  all  clots  or  foreij^n 
Inator.  Next  to  sublimate.  1  to  20  carbolic  acitl  \h  prefenilile,  and,  when 
Iwiherof  these  solutions  can  be  obtained,  the  purest  water  sliould  l>e 
t(Mv  used.  It  rai*ely  occurs  in  an  extensive  wound  that  all  hfenmrrhnge 
stopped,  for  a  general  oozing  takes  ]ilace  from  capillaries  too 
ftus  to  fie.  llsemorrhage  of  this  chanu-ter  may  be  arrested  by 
elersrion  of  the  jrart,  or  pressure  either  by  approximation  of  the  walls 
of  the  wound,  l)y  packing:,  or  by  general  coini>ivHsi()n  of  the  i>art 
with  &  l)andage.  If  the  edges  are  to  be  closed  with  sutures,  the  pack- 
bcmust  be  temporary.  It  is  most  successfully  practiced  by  crowding 
l^  ffunnd  full  of  sponges,  which  have  just  been  taken  out  of  a  basin 
of  liot  sublimate,  and  well  pressed  l>etween  the  fingers.  A  hot  sub- 
Ikatt  towel  is  laid  over  these,  and  firm  pressure  made  for  about  five 
or  len  minutes  with  the  hand  or  a  roller.  Ueneral  corapi-ession  of  a 
limhis  only  well  adapted  to  a  wound  which  has  been  made  or  cleansed 
nnder  Ksruandi's  bandage.  After  the  iuiportiint  vessels  are  sctuired, 
Ihe  wound  is  closed,  <lrainage-tul)es  inserted,  a  sublimate  gauze  dress- 
ing aptilietl,  and  over  this  cotton  wadding  about  one  inch  In  thickness. 
A  layer  of  protective  is  jilaced  over  this,  and  the  necessary  pressui-e 
Mnployed  by  means  of  an  ordinary  roller.  It  is  impossible  to  convey 
AD  idrti  of  the  amount  of  compi-essitm  to  be  used  in  applying  the  roller. 
U  should  be  tightly  drawn,  and  as  long  as  the  tips  of  the  toes  or  lingei's 
we  left  oat  for  constant  inspection,  so  that  any  anvst  of  the  circulation 
BBirl)*»  immediately  discovered,  no  danger  is  incurrt^d. 

iBflusing  a  wound  by  sutures,  the  points  of  chief  importance  are  to 
iir«  drainage  and  to  bring  all  pai-ts  of  the  opposing  surfaces  together 
lequally  distributed  pressure.  A  wound  which  gapes  at  the  top  or 
D,  or  in  the  mitldio,  is  not  well  dressed.  As  for  drainage,  the 
ilerial  for  which  has  l>een  ahe^idy  discussed,  the  cardinal  law  is  that, 
ilh»'  position  in  which  the  jiart  must  rest  after  the  operation,  the  fluids 
liinlii  readily  gravitate  from  the  deepest  portion  of  the  wound  out  into 
the  dressings.  Befoi-e  appn^ximating  wounded  surfaces,  if  lacerations 
bnw  occnrre<l.  the  shreds  of  tissue,  whicli  will  probably  slough,  should 
Iriniroed  off  with  the  scissors,  and  the  walls  rendered  as  fresh  and 
>jlh  as  circumstances  will  admit.  It  is  always  desiraltle  that  the  edges 
the  wound  in  the  skin  should  I>e  perfectly  smooth,  so  that  a  close 
aiinn  may  l>e  secured  and  an  ugly  scar  avoided.  This  is  especially 
il  up«>n  the  face,  neck,  and  hands. 
hi  closing  shallow  wounds,  or  those  of  not  more  than  one  or  two 
fhwin  depth,  it  will  usually  suffice  to  jmss  the  needle  from  one  fourth 
**-*^v  half  ctf  im  inch  fi-om  the  edge,  and  down  into  the  tissues,  so  thai 
ilwill  emerge  well  down  toward  the  bottom  of  the  wound.  It  shouUl 
Duw  lie  enten^l  in  the  oi>]Ktsite  wall  of  the  wound  at  the  same  depth,  and 
Jmm^rht  up  through  the  integument  at  a  point  coiresponding  to  that 
iiwe  the  needle  originally  entered.  AVhen  a  suture  inserted  in  this 
is  tipd.  it  is  i-eadily  seen  that  in  approximating  the  wounded 
the  invssure  is  equally  distributed  at  the  surface  and  in  the 
eper  portions,    When  important  vessels  and  nerves  are  in  relation  to 
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the  walla  of  the  divided  tissues,  great  care  should  be  taken  to 
transfixing  these.  In  deeper  wounds,  an  initial  row  of  catgut  sd 
may  bo  used  by  passing  the  curved  needle  into  the  tissues  of  th4 
sides  well  below  the  integument,  and  tying  these  before  the  a 
tii'ial  threads  are  inserted.  These  deep  sntui-es  are  rai-ely  necei 
however,  since  the  surfat^es  may  be  held  in  apposition  by  the  bai 
ing.  Of  the  various  forms  of  suture,  tluit  known  as  the  interr\ 
is  the  moat  useful  and  satisfactory.  As  shown  in  Fig.  1:Jj?,  the  .stj 
may  all  be  on  the  same  plane,  or  there  may  be  a  wide  and  deep 
an  intermediate  and  more  superficial  row,  as  shown  in  I*^g.  180.  V 
ever  form  is  employed,  care  should  be  taken  that  as  the  kn 
tightened  the  cntaneons  edges  of  the  opposing  side  shonid  be  eii 
tm  the  same  level.  In  order  to  elTect  this,  it  is  often  necessary  li 
one  side  with  a  director  or  hook,  uv  depress  the  other  to  the  proper! 
with  a  dull  instrument.  No  fat  or  shivd  of  tissue  should  be  alluwt 
bulge  up  between  the  edges,  but  should  be  pushed  out  of  sight  i« 
probe  or  forceps  while  the  suture  is  tied.  In  order  to  prevent  slip 
the  first  knot  should  be  the  double  friction-loop  (see  page  51),  whl 
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the  only  one  that  will  hold  its  grip  while  the  second  single  loop  is 
tied  to  secure  the  knot.  It  is  best  to  keep  the  knots  away  from  thj 
of  the  appn^xiniated  edges.  In  tightening  the  sutures  the  efftirt  sB 
l.)e  made  to  bring  the  lips  of  the  wound  together  nicely  without  sufBj 
tension  to  pucker  or  wrinkle  the  skin,  or  to  cause  it  to  be  infolded  i 
be  turned  wbite  from  ti:>o  much  pi-essiire.  AVhen  exjiedition  rather  I 
nice  adjustment  is  <iesii-ed,  the  efyutinmnis  suture  (Fig.  137)  ma] 
practiced.  The  needle  is  always  passed  at  a  right  nngle  to  the  a4 
the  wound,  although  that  part  of  the  suture  which  is  visible  cross 
obliquely.  The  mattrcsn  suture,  shown  in  Fig.  138,  and  the  quill  sui 
at  Fig.  139,  are  practically  obsolete.  They  possc-^s  no  advantages 
do  not  belong  to  the  iui^rruptcd  or  continuous  methods. 

The  silrer-wlre  suture  is  always  inteiTiipted.     The  application  la 
shown  in  Fig.  14<).    After  the  pi-oper  ai)p03ition  is  secured  by  th« 
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ffisC,  made  with  the  fingera  down  at  the  level  of  the  skin,  the  ends 
shonMl*  claspwl  in  an  artery- forceps  and  turned  eight  or  ten  times. 


t 
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Tip  pin-ituttire  is  still  popular  with  a  number  of  surgeons.  Silver 
I'lM,  or  the  (»rdinary  iron  pin  of  commerne,  may  be  emi)loyed.  and  the 
S'ljustment  of  tlie  opposing  surfaces  made  more  complete  by  throwing  a 
■*ilk  (If  catgut  interrupted  loop,  or  figure-of-8,  around  tlie  ends  of  the 
piniRg.  141),  or  a  continuous  figure-of-8  applied,  as  shown  in  Pigs.  142 

Mil  m. 
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^/wrrtl-Mg.  144j  may  be  utilized,  or  the  double-needled  sutm-e  (Fig.  145) 
"ay  1«  substituted. 

Snpprfirial  lesions  may  be  closed  hy  adhesive  strips,  althfMigli  this 
ttwdi'ifl  U  less  exact  and  less  cleanly  than  the  sutui-es.  The  strips  should 
berntoarrow.  and  it  is  always  necessary  to  have  the  parts  to  whicli  they 
•r*  to  he  flpplinl  dry  and  warm,  else  it  will  not  stick.  The  adhesive 
^"^'  ti'dd  readily  when  warmed,  as  they  are  api>lied,  or  whoTi  moistened 
-'•'>  Ltirpeniine,    The  strips  may  l)e  dovetailed,  or,  while  the  edges  of 
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the  wound  are  held  in  aiiposition,  laid  directly  across  the  line  of  ap 
mation. 

Another  method,  less  frequently  employed,  yet  useful  at  times 
take  a  piece  of  plaster  and  fasten  it  to  the  skin  pamllel  with  the  e 
the  wound.     A  half-inch  of  this  margin  is  folded  back,  and  to  this 
are  atta<^hed  and  elastic  threads  drawn  directly  across  or  in  figu: 
fashion,  grailiiiiiiug  the  pressure  necessary  to  a  proper  apposition. 

The  needles  for  carrying  sutures  should  he  of  various  jKittems,  ] 
all  sizes,  for  different  purposes.  Some  are  straight  and  round,  i 
are  lance-shaped  ;  some  should  be  crescentic,  othei-s  straight  for  tt 
or  two  thiitis  of  the  shaft  nearest  Ihe  eye,  and  curved  lowanl  the 
In  general  a  needle  should  n(tt  cut  laterally  while  it  is  being  intro( 
since  the  lance-pointed  variety  not  infrequently  causes  annoying  h 
rhage  by  division  of  vessels,  which  the  round,  smooth  needles  wouh 
to  one  side. 

A  gootl  n^edU-holder  is  one  of  the  most  nseful  instruments 
operator's  outfit.  It  should  have  a  handle  large  enough  tu  b 
grasped  without  cnimjiini^  the  fingers,  and  strong  enough  to  stan 
required  force.  The  instrument  shown  in  Fig.  88  will  be  fmind 
very  satisfactory.  It  is  readily  locked  and  unlocked,  and  is  to  b 
mended  for  having  at  the  tip  a  copper  grip  for  cun-ed  as  well  as  sf 
needles. 

After  the  wound  is  closed,  and  the  final  irrigation  made,  the  ant 
dressing  heretofore  described  should  be  applied. 

When  hizmorrhage.  has  been  so  profuse  that  death  from  sync 
imminent,  the  head  sliould  be  lowered  so  that  gravity  will  aid  the  1 
blood  to  the  bniin  in  tlie  hope  of  maintaining  its  functions.  The  t 
istration  of  whisky  by  the  mouth  or  hypodermically  is  indicated, 
bleeding  is  occumng  internally,  an  effort  must  be  made  to  con( 
much  blood  as  possible  in  the  extremities,  and  to  hold  it  there  unl 
pi*essure  at  the  bleeding-point  being  relieved,  stasis,  coagulatifu 
arrest  occur.  Tliis  mtttluid  I  have  practiced  in  sevenil  serious  cjis€ 
have  seen  its  efficacy  denionstmted.  Both  arms  near  the  should^ 
both  thighs  six  inches  below  Poupart's  ligament,  are  constricted  by  I 
cloths,  or  bandages  of  muslin  or  rubber,  which  are  tightened  just  e 
to  retard  or  arrest  the  return  venous  circulation,  and  not  to  ini 
with  the  OTitgoinff  current  in  the  arteries.  In  this  way  several  p 
of  blood  may  be  held  away  fn>m  the  bleeding-point  and  turned  in 
circulation  when  the  haemorrhage  ceases.  Care  must  be  taken 
prnduce  fatal  syncope  by  keeping  too  mu<'h  front  tlie  brain,  and  a] 
to  return  too  much  of  the  pent-up  volume  into  the  cireulatiou  at 
Fluid  extract  of  ergot,  tu  xxx,  hypodermically,  every  fifteen  minute 
3j  to  3ij  doses  are  given,  is  nne  of  the  best  medical  haemostatic 
despite  these  efforts,  fatal  syncox>e  i.s  imminent,  tram^Juskm.  is  impe: 

The  proper  solution  is :  Sodium  chloride,  gr.  xciij ;  liquor  sodte, 
aquffi,  O  ij.     From  8  to  40  ounces  of  this  mixture  at  the  temperat 
the  blood  have  been  successfully  introduced.     This  simple  and  ei 
method  of  transfusion  may  be  efifected  through  a  vein  or  an 


Bischoff  injectefl  3  xl  into  the  i-adial  artery  of  a  woman,  the  operation 
lasting  one  hour,  and  the  patient  recovered.     Szamann  and  many  others 
liare  successfully  empKiyed  this  method  by  injecting  into  a  vein.     In  a 
case  in  the  practice  of  my  colleague,  Pruf.  Munde,  I  introdinvd  3  viij 
through  the  mpdian-rephaljc  viMn  within  ten  minutes.     This  quantity  was 
twice  repeated  in  twelve  hom-s.     The  ap- 
-paratQs  I  empltiyeti  is  shown  in  Fig.  14«. 
It  consists  of  a  funnel,  to  the  tip  of  which 
a  rubber  tube  is  attached.     To  the  end  of 
the  tnlte  is  u  canula  for  introduction  into 
the  vein.     0|>en  the  vein,  or  utilize  one  al- 
ready njjened,  in  the  wound  if  this  is  pos- 
eible.     Wjirm  the  solution  to  about  KKf 
P.,  fill  the  apparatus,  and  allow  a  small 
quantify  to  escajw  tlirough  the  pipette  in 
order  to  be  sure  that  no  air  is  introduced. 
If  then  the  stop-cock  is  turned,  or  the  rub- 
l)er  tul>e  compressed,  the  canula  will  be 
held  full  of  fluid.     After  it  is  carried  into 
the  vein  it  should  be  held  in  place  by  a 
ligature  tied  around  the  vessel  just  behind 
the  expansion  at  the  nozzle.     If  the  stop- 
ctx'k  is  now  turned  on.  the  tluid  gravitates 
into  the  vein.    The  quantity  and  rapidity 
of  the  injection  may  be  regulated  by  press- 
nre  ujwn  the  tube,  or  by  elevation  t»f  the 
funnel.     The  introduction  should  be  slow- 
ly and  gradually  accomph"shed.    Any  onli- 
uary  syringe,  if  thoroughly  cleansed,  may 
be  employed.     Caro   should   always   be 
taken  to  prevent  the  introduction  of  air. 
The  aspimtor  heretofore  figured  is  an  ex- 
cellent instniraent  for  transfusion  into  a 
vein  or  artery. 

The  older  methods  of  transfusion  with 
defibrinated  blood,  or  direct  transmission 
from  thf?  arm  of  the  giver  to  that  of  the  patient,  are  now  completely 
5iiperse<leti  by  the  saline  solution.  Successful  tmnsfuaion  of  simple 
H-ater  at  the  temperature  of  the  blood  has  also  been  accomplished. 

Poisoned  Wounds. — When  a  venom  or  virus  is  introduced  into  the 
i^dssues  Ihnjugh  a  solution  of  continuity,  it  is  called  a  jxiisoned  wound. 

Snake-Biit, — The  venom  of  certain  rt*])!  iles  carried  into  the  circulation 
thmugh  a  wound  produces  alarming  and.  at  times,  fatal  residts.  The 
intensity  of  its  action  is  in  proportion  to  the  quality  and  quantity  of  the 
poison  absorl)ed,  as  well  as  to  the  ra])idity  of  its  inti-oduction.  Thus,  the 
venom  of  the  c«>bi'a  and  rattlesnake  is  more  fatal  tlian  that  of  many 
other  forms.  Again,  the  venom  hwlged  in  the  skin  and  subcutaneous 
treolar  tissues,  and  absorbed  by  the  lymph-vessels  and  capillaries,  is  far 


Kia.  144. 


76 


A  TEXT-BOOK  ON  SURGERY. 


less  potent  for  evil  than  that  which  is  injected  into  a  vein,  ox'erwhfl 
the  heart  and  sensorium  by  its  rapid  introduction.  f 

The  order  of  toxicity  in  serpent-venom,  so  far  as  known  at  this 
is  as  follows :  1.  Cobra  {Naia  tripudians)^  a  native  of  India  ;  rattl« 
{Crofulus  durissus  and  C.  adamantetis)^  of  southern  North  Am 
Bothrop  Jarara^njtsa  and  B.  Jararara,  cl(>st*ly  allied,  according  1 
Robert  Fletcher,*  in  the  int^^usity  of  its  venom  to  its  congener,  the  , 
American  rattlesnake ;  American  copper-head  (TVfffonocfiphalus  i 
tri^) ;  the  American  moccasin  ( Toxwophis  atrapiscus  and  T,  piscitH 
the  spreading  adder,  of  the  order  Vipera  berns. 

The  venom  of  snakes  is  excreted  by  a  gland  situated  near  th* 
In  the  act  of  striking  or  biting  it  is  forced  by  a  compressor  muscle 
a  channel,  or  px)ove.  in  the  fang.  In  the  quiescent  state  the  fang 
on  either  side)  are  folded  backward,  and  are  buried  in  grof)ve8  1 
mucous  membrane  of  the  roof  of  the  mouth.  A\'Tien  ready  for  nse 
are  dmwn  forward  by  ereet(5r  muscles.  Rattlesnake-venom.  acc< 
to  Dr.  S.  Weir  Mitchell.f  has  a  specific  gravity  of  1*044,  and  an  inva 
acid  reaction.  Its  cf)lor  is  from  a  greenish  to  a  straw  tint.  Con] 
with  Dr.  Edward  T.  Reichert,J  he  has  isolated  three  proteids— ni 
venom-peptoue»  venom-globulin,  and  venom-albumen,  Venom-gL 
is  intensely  toxic,  producing  nipid  extnivasiitions  of  blood  ;  venoi 
tone  is  less  poisonous,  but  produces,  when  injected  into  the  bi'ea 
pigeons,  intense  sloughing.  The  albnmen-venrtm  is  not  yet  fully  \ 
stood.  Bromine,  iodine,  sodium,  and  potassium  hydrate  and  jwta 
permanganate  destroy  chemically  the  toxic  prt)i>erty  of  the  venom 
rattlesnake,  copper-head,  and  moccasin.  Sequent -venom  i>ro<lu< 
poisonous  effect  in  the  tissues  of  the  reptile  which  produces  it,  or  i 
tissues  of  any  venom-producing  reptile. 

As  just  stated,  the  symptoms  resulting  from  snake  -  bite  in 
vary  with  the  toxicity  of  the  venom,  the  amount  introduced,  an< 
the  rapidity  with  which  it  is  carried  into  the  circulation.  A  kee 
the  London  Zoological  Gardens  was  bitten  on  the  nose  by  a  cobr 
died  in  a  little  more  than  one  hour.*  Dr.  Wainwright,  of  New 
city,  died  within  six  htnii-s  :ifttT  being  bitten  by  a  rjittlesnake.  |  ] 
A.  Kunkler^  reports  the  i-iise  of  a  boy  six  years  old,  who  died  du 
convulsion  on  the  fourth  duy,  after  being  bitten  on  the  foot  by  a  c< 
head.  Tlie  venom  is  seemingly  as  potent  in  cold  as  in  warm  w€ 
Dr.  K.  1*.  KingO  tre:ite<l  a  patient  in  whom  well-marked  toxic  .sym 
were  developed  after  being  bitten  by  a  copper -head  which,  altl 
torjjid,  had  recovered  its  activity  under  the  iniluence  of  heat.    Whi 


♦  "American  Joantal  of  the  Medical  Scienoea,"  July,  188S. 
t  Sinillisnnian  Contributioos.  ISGlt.     *•  New  York  Mcdloal  Journal,"  1868. 
J  ''Pliilndelpliia  Metiicul  News,"'  1833. 

•  Itrvant's  "Surfrerj." 
I  Urtmiltiin'fl  "Surgery.'* 

*  "Cincinnati  Lancet  and  Observer,"  1859.     "Amerinan  Junroul  of  the  MedicAl  Sd 
April.  1S83. 

(  "American  Journtil  of  tho  M«dictil  Sciences,"  April,  18S4.  p.  428. 
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fliiihhiK  iBtervenes,  the  venom  ia  likely  to  be  in  part  arrested,  and  the 
effort  less  severe. 

Pain  of  a  shaq)  or  stinging  chanioter  is  usually  felt  in  the  wound. 
Friiibt  or  shock  may  injwk  this  sj-mptoin.  Swelling  rapidly  ensues,  and 
in  ratUesnake-bite  ecohyniosis  is  not  uncommon.  The  swelling  extends 
in  all  directions,  but  is  most  marked  in  the  line  of  the  lymphatics  towaid 
ihtf  water.  llHadache,  fever,  rigors,  irregular  brealhiug.  and  a  low,  fee- 
bUpnb*e.  with  nausea,  may  Ire  present.  Adenitis,  abscess,  or  shiugliing 
usniUy  ot'cur.  If  death  does  not  ensue,  the  case  may  termimite  favor- 
alJv  in  two  or  three  days,  or  last  for  weeks  and  months. 

Trmtment. — The  immediate  indication  is  the  removal  of  the  venom, 
labial  filiation  is  an  elficient  meHifHl.  an<l  may  be  safely  pra<'tice<l,  pro- 
rated that  there  is  no  abrasion  on  the  li]>s  or  contiguous  mucous  sur- 
ftoei.  Inoculation  is  more  dangerous  about  the  mouth  and  neck  than 
*'!^ 'vhimv  since  the  great  swelling  may  close  the  tiuchea  or  larynx. 
.N'Xi  in  order  of  readiness  is  free  and  immediate  excision  of  the  tissues 
•iihin  a  radins  of  half  or  three  fourths  of  an  inch  from  the  puncture, 
nr  fi>^  incisions  may  be  made  so  that  the  flow  of  blood  may  wash  the 
T-uom  out. 

Pmwanganate  of  potassium  is  probably  the  best  chemical,  and  whisky 
(«r  alrolntl  in  some  other  form)  the  best  jihysiological  antidote.  Dr.  de 
Uoerda,*  of  Brazil,  recommends  the  immediate  injection  in  and  around 
tlie wound  of  a  1-per-cent  (gr.  v  to  §  jt  solution  of  the  permangiinate  in 
*uter.  and  also  an  intra-venous  injection  if  the  venom  has  had  time  to 
(liter  tlie  ciri'ulatiiui.  Dr.  R«>l>ert  Fletcher  f  states  that  Richards,  of  Cal- 
onita,  after  repeating  Lacerda's  experiments,  n'commends  a  6-i>er-oent 
»!ntinn  in  cobra-poison  ;  3  j  to  3  iv  of  a  solution,  varj^ing  fi'om  gr.  v  to 
(TT.x  to  water  5j,  would  be  about  the  safest  treatment  for  rattleanake- 
veDnm;  and  the  weaker  solutions  for  coi)per-hoad  and  moccasin  bites.  It 
must  Dot  be  tirgotten  that  this  salt  is  toxic  in  ovenloses.  Vulpian  pro- 
'lin>!<l  dt»ath  in  a  small  dog  with  au  injection  of  gr.  vij.  AV^liisky,  or  any 
^'tni  ijf  alcohoi,  is  a  favorite  cardiac  stimulant,  and  may  be  taken  in 
adiiltR  in  large  quantities  without  intoxication.  Care  must  be  taken  in 
a(lminisi(!nQg  aliohol  to  children,  since  it  has  occasionally  ]>roved  fatal. 

VNTit'n  gre-at  swelling  r>ccurs,  and  gangi-ene  is  threatened  on  account 
•Jt  iHwiiin,  free  incisions  or  punctures  should  be  made. 

Tbe  venom  of  some  of  the  lixjinl  family,  as  the  Gila  monsterj  {JTelo- 
'^*:TUiii  nuttpeetnvi)  and  the  toad"  yBuJo  tulf/aris)^  also  possesses  toxic 
[■n^pertie*).  The  treatment  should  be  about  the  same  as  given  above  for 
MT*'il-v*'noni,  though  not  quite  so  energetic. 

^>B(nn  introduced  with  the  sting  f»f  tlie  scorpion  not  infrequently 
aiwej  (i^th  in  the  Orient,  although  the  sting  of  the  North  American 
*'^piiin  is  not  dangerous.     I  have  failed  to  hear  of  a  death  from  this 

'  "GtMte  J»  liApitaox,"  ISftt,  pp.  597  and  801.    Also,  fl  valuable  i»aper  by  Dr.  H.  0.  Yiir- 

"Aimnotn  JourDftl  of  the  Miilical  St*Wncvti."  April,  1SS4. 
'  *JUiierk«n  JourtiHl  of  the  Medical  Bciencea,"  .Tiily,  1A83. 
!  iTai-lieJI  and  Ri-iolicrt,  "Medical  New*,"  Philadt-lpliia,  188«. 
*  ''Gftavu«  ilw  b'^piuax,*'  1881,  p.  69S. 
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accident,  although  I  have  made  personal  inquiry  from  numeroui 
titioners  in  tlie  South  un<l  West,  who  have  had  much  experieni 
these  cases.  In  a  personal  experience,  in  which  I  was  stung  by 
pion  in  the  palm  of  the  hand,  no  unpleasant  symptom  followed.  A 
as  the  insect  was  brnshe<i  off,  the  venom  was  removed  by  sucki 
wound,  and  by  expression. 

The  venom  of  tiie  tarantula,  and  other  spiders,  is  occasionally 
In  a  private  communication.  Dr.  Thomas  A.  Pope,  of  Texas,  who  h 
many  rasi^s  of  tai*antala-bite,  reports  one  fatal  rase.  Death  did  not 
however,  from  the  changes  induced  in  the  bUnMl  by  the  venom,  bu 
asphyxia  due  to  closure  of  the  larynx  and  trachea  from  great  sv 
the  man  having  been  bitten  in  the  neck. 

The  swelling  is  usually  severe,  and  an  erythematous  rash  occur) 
the  second  day.  This  may  occupy  one  half  or  all  of  the  body.  S 
ing  at  the  wound  almost  always  occurs. 

The  stings  of  bees^  wasfps,  horjiets,  etc.,  possess  a  venom  which 
rarely  fatal,  is  painful  and  annoying.  The  application  of  an  a 
solution  will,  if  immediately  used,  neutralize  the  pain  and  the  te 
to  swelling.  Clay  moistened  into  a  paste  with  the  saliva  is  an  e 
remedy  used  by  the  negroes  in  the  Southern  States.  The  sting  8h< 
removed  if  it  h;is  remained  in  the  wound.  In  the  case  of  a  negr< 
three  yeara  old,  who  had  just  a  minute  or  two  before  been  stung  bj 
forty  bees,  no  serious  symptom  ensued.  The  treatment  foUowi 
brushing  the  insects  off  with  a  sheet,  and  thoi-oughly  sponging  th< 
body  with  a  solution  of  a  teacupful  of  ordinary  saleratus  in  two  q« 
water. 

The  venom  of  the  centipede  scarcely  deserves  mention.  I  am  t 
physicians  pnicticing  in  the  sections  infested  by  these  M^y^rinjmt 
their  toxic  power  is  much  exaggenited.  The  slight  effects  which 
their  foot-marks  and  the  bite  of  the  tarantula  should  be  treated  \ 
manganate  of  potassium  locally  and  stimulants  internally. 

Hydrophobia.— T\iQ  bite  of  certain  animals,  as  the  wolf,  dog,  f< 
cat,  la  at  times  followed  by  alarming,  and  often  fatal  sj-mptoms, 
the  absorption  of  a  specilic  vii-usi.  It  wiis  formerly  thought  th 
saliva  alone  was  the  raenstruum  for  this  poison,  but  Pasteur  *  has  n 
claimed  that  he  has  produced  rabies  in  animals  inoculated  w| 
cephalo-mchidian  tlnid,  and  the  nerve-matter  of  the  medulla  obi 
of  other  aninmls  suffering  from  this  dist^ase.  He  also  claims  t 
successive  cultures  of  the  specific  germ  of  this  disease,  and  inocii 
with  the  culturc^s,  immunity  from  rabies  may  be  secured.  Wbi 
statement  from  this  great  scientist  is  entitled  to  ci-edence — and  wh 
report  of  the  commission  appointed  by  the  French  Govemmen 
pi-oves  the  succvess  of  Paatenr's  method  in  animals — it  is  not  ye 
determined  that  vaccination  will  give  immunity  to  man,  nor  prer< 
development  of  rabies  after  inoculation. 

Hydrophobia  may  follow  the  bite  of  an  animal  seemingly  In  ] 


*  Gazette  des  hApitaox,"  1861,  p.  502.    Ihid.,  1884,  p.  7S8. 
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iMiUh,  as  well  as  from  oDe  noticeably  nffected  with  nibies.  In  man  and 
other  animn Is  it  may  occur  at  any  season  of  the  year,  and  in  all  climes. 
Tlw  wound  inflicted  always  heals  slowly,  even  withuut  i-egard  to  the 
iwiilation  of  the  sjiecific  vims,  for,  in  addirion  to  being  contused  and 
becnted,  it  is  infected  by  contact  with  the  saliva,  which  even  in  man 
Steraberg*  has  shown  will  produce  fatal  sepsis  when  injected  into  the 
tiraies  of  animals. 

The  period  of  Incabaliun  in  rabies  in  man  varies  from  five  days  to  as 
Duy  months,  and  in  exceptional  instances  to  as  long  as  one  or  two 
jews.  The  symptoms  of  its  appnuich  are  oft^n  vague.  Pain  in  the 
track  of  the  sensory  nerves  leading  from  the  wound,  and  in  and  abont 
ibewouDd  or  scar,  is  given  as  among  tlie  earlier  indications.  Invgnlar 
iMTt-aotion  occure,  together  witli  respiratory  disturbance  of  a  convulsive 
cfaancter.  The  face  expresses  a  sense  of  actual  snffering,  or  of  anxiety 
h  ihe  anticipatiftn  of  impending  disaster.  ^Nausea,  increased  tiow  of 
iftliva,  and  vomiting  occur,  and  often  are  followed  by  general  or  i>artial 
cwiroLtive  movements.  Deatli  ensues  usually  between  the  second  and  fifth 
day,  Pntf.  Flint  t  is  of  the  opinion  that  no  well-authenticated  ciise  has 
ended  in  recovery.  In  three  out  of  seven  cases  examined  by  SoutbamJ 
mgir  was  present  in  the  urine,  which  fact  indicates  irritation  of  the 
Bwliilla,  and  is  corroborative  of  Pa.steur's*  statement  that  the  gray  mat- 
terof  ihe  l)niin  and  <;(trd,  and  ej*pecLilly  the  medulla  oblongata,  is  affected 
by  the  poison  (micnjbes)  of  rabies. 

Treatmenf. — Preventive  measures  are  of  first  importance.  If  Pasteur 
isntrrect  in  his  deductions — and  therH  is  little  doubt  uf  his  success  with 
tuimals — enforced  inoculation  (vacciimtion)  of  all  dogs  and  cats  .should  be 
Jtncticed.  The  wound  inflicted  by  any  animal,  and  especially  one  either 
Kwpecied  or  known  to  be  suffering  from  rabies,  should  be  immediately 
ud  freely  excised,  or  the  parts  in  and  around  the  wound  destroyed 
liy  the  actual  cautery,  or  by  a  penetrating  escharotic.  When  situated 
t  ]>art  of  the  body  which  can  be  brought  in  contact  ^vith  the  mouth, 
■-kL,  and  with  it  the  virus,  may  be  removed  by  labial  suction.  After 
ahsoquion  has  occurre<l,  and  with  the  appeamnce  of  the  convulsive  stage, 
diloral  hydrate  and  opium  by  the  stomach,  and  chloroform  or  ether  by 
inhilation.  may  be  given,  as  required.  Cannabis  Indica  is  i-eported  as 
Micoes^ftil  in  a  single  cajsej 

GUtndcrn. — Thw  name  has  been  given  to  a  contagious  disease  wbich 
attacks  animals,  chiefly  horses,  and  is  communicated  tu  man  by  intfcu- 
litioQ  of  the  peculiar  virus  upon  a  mncous  membrane  or  a  cutaneous 
»<mniL  In  h.trses  the  mucous  membranes  of  the  throat  and  nose  are  first 
ffwted.  and  this  i.s  followed  by  enlargement  and  breaking  down  of  the 

Bpbjitic  glands  of  the  neck,  and  by  symptoms  of  genend  sepsis,  meta- 

fic  abBceaaes,  and  cutaneous  idcers.    It  is  not  only  communicable  from 


•  "  American  JournnI  of  the  Medical  Scieacea,"  1882,  p.  flfl. 
t  Flint*!!  "Prnetice  of  Medirine." 

t  ••  Mtfdical  Record,"  vol.  xii,  p.  128. 

•  Lor,  Ht. 

I  "MediMl  Rccord,^^  vol.  xxl,  p.  I7fi. 
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an  animal  to  man,  but  from  one  jjei-son  to  anotlier.  Schutz  and  j 
in  Koch's  laboratory,  have  recently  announced  the  discovery  of  th< 
lua  qf  glanderSy  which  is  said  to  i-esemble  the  bacillus  tuberc 
These  organisms  were  seen  by  WawsiHeff  in  the  bl<x>d  of  a  man  sic 
this  disease.  Tnncidated  with  this  virus,  the  parts  about  a  wound  \ 
rapidly  intlamed  and  swollen.  Cellulitis,  lymphangitis,  and  a 
ensue,  with  liigh  febrile  movement  and  the  usual  conditions  oi 
czemia.  Inoculated  upon  a  mucous  surface,  the  morbid  pnwessi 
tically  the  same.  The  iutlammation  spreads  rapidly,  and  the  a 
and  ulcerations  occur  in  mau  as  in  animals.  In  severe  cases  met 
nodules  occur  in  the  skin,  not  infrequently  breaking  down  into  pa 
Abscesses  may  be  general.  In  the  severer  cases  death  is  the  rule. 
The  indications  in  treatment  are  to  support  the  tissues  by  all  p 
measures  of  nutrition.  A  wound  freshly  inoculated  should  be  trei 
advised  in  rahies, 

Maliffnant  Pustule. — Tliis  disease  in  man  results  from  the  inoci 
of  a  peculiar  virus  which  is  found  in  the  tissues  of  animals  infecte 

a  microorganism,  the  anthrax  bacillus  (Fi^ 
This  bacillus  is  believed  to  be  the  disease 
Carnitora  are  raj-ely  susceptible.  The  ▼{ 
intensely  toxic,  and  exceedingly  contagion 
some  it  is  held  that  an  abrasion  of  the  in  teg 
or  mucous  surfaces  is  not  always  necessary 
invasion  of  the  germ.*  The  bite  of  an  insect 
has  been  feeding  upon  anthrax  carrion,  or  i 
gestion  of  infected  meat,  or  the  mere  C(iuta< 
the  hair,  wool,  Ixmes,  or  any  part  of  an  - 
dead  with  anthrax,  is  dangerous-f  Tanners, 
ere,  and  fnniors  are  more  <»ften  the  sulTerers  fi-om  this  disease  thi 
ere.  The  virus  retains  its  potency  almost  indefinitely.  Sheep  alio 
graze  in  localities  where  carcasses  of  cattle  dead  with  anthrax  hav 
buried  niatiy  yeai-s  acquii*e  the  disease  by  ingestion  of  germs  lodge* 
the  grass,  and  in  the  earth  over  these  graves.  Contagious  from  { 
to  animal,  and  frrmi  animal  to  man,  it  is  likewise  contagions  fi-om  i 
dividual  to  another.  The  face  and  hands  are,  on  account  of  exj 
most  frequently  tlie  seat  of  the  inoculation.  The  si/mptoms  are  re 
swelling,  induration,  a  throbbing  sensation  and  pain  at  the  jK 
contact  of  the  virus.  Within  twenty-four  houi-s  an  ulcer  usnallj 
veloped  in  the  center  of  the  indurated  area,  soon  followed  by  lyn 
gitis  and  adenitis.  High  temi>eiuture.  rapid  pulse,  headache,  a 
and  the  usual  condition  of  general  septicsemia,  follow  aa  the  disea* 
gresaes.  ' 

Microscoi>icjil  research  has  demonstrated  haciUi,  in  great  nm 
not  only  in  the  tissues  immediately  around  the  seat  of  contagion,  ba 
in  the  later  stages  of  the  disease,  a  general  dissemination  of  these 


•  Ajmew's  "  Sarirerv,"  roL  i,  p.  214. 
t  *'  N'cw  York  MeJical  Juiiroa],"  1684,  p. 
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hma,  Hiemorrhajtic  infarctions  and  opderaa  are  frequent  symptoms. 
^VUwi  ihe  diweose  results  from  the  ingestion  of  the  poison,  the  diagnosis 
iii  difficult.  Swelling  and  puffiness  of  the  face  have  been  observed,  with 
high  Wirile  movement  and  great  prostration. 

Trtaiment. — Local  and  constitutional  measures  are  demanded — ex- 
risiitnor  free  incision,  and  the  application  of  a  strong  sublimate  solution 
i)  tnl.OiK)).  Supporting  measures  are  demanded  when  the  infection  is 
p?Deriland  prostration  is  threatened. 

D'mtrdou  Wounds, — A  wound  is  not  nj)t  to  become  jwisoncd  from 
wotsctwith  the  tissues  of  u  cadaver  which  has  been  tliorougbly  injected 
with  chloride  of  zinc,  arseniate  of  soda,  or  sublimate  solution.     Septic 

[hitttf  fn>m  non  injected  subjects  is  always  a  source  of  danger  when 
VDujrfal  in  contact  with  abrasions  of  the  skin  or  mucous  surfaces.  'Hie 
contents  of  the  peritoneal  and  pleural  cavities  luv  especially  virulent. 
Thftflaids  frc»m  persons  dead  from  any  septic  or  malignant  disease,  such 
M«y*ir)elas,  small-pox,  etc.,  nre  unusually  dangerous.  Patients  suffering 
_  loni  JiTipiJumtive  arthritis,  with  general  sepsis,  are  dangerous  subjects, 
lo  fttn^eot  case  of  this  nature  in  Mount  Sinai  Hospital,  a  colleague  and 
9IM  iDcimber  of  the  house-staff  and  the  nurse  were  all  seriously  inoculated 
hwn  the  same  operation.  Susceptibility  varies  with  the  individual. 
Srnne  enjoy  lasting  immunity  under  all  conditions  of  exposure,  while 
othrtsare  easily  inwulatt.Ml. 

Symptoifuf. — Inflammation  and  soreness  at  the  wound  are  first  noticed. 
In  a  few  days  lines  of  redness  extend  in  the  route  of  the  lympliatics,  and 
the  arm  (since  the  hand  is  usually  the  seat  of  the  primarj' lesion)  becomes 
pahilul,  stiff,  and  hot.  The  epitrochlear  and  axillary  glands  enlarge,  and 
in  many  cases  suppurate.  Rigors,  fever,  headache,  aching  of  the  joints, 
ccBted  tongue,  and  other  symptoms  of  sej)sis  f(»llow.  The  piitient  may 
p«»inloa  low  typhoid  state,  or  geuend  metastatic  abscesses  may  occur, 
fO'lintrin  death. 

Trmtment. — Ablution  of  the  wound  in  sublimate  solution  (1  to  500) 
ind  sartion  should  l>e  instantly  performed,  or  suction  alone  may  remove 
the  poLton.  It  should  be  kept  open  and  washed  freqtiently.  Cold 
Hothsnr  the  ice-bag  will  be  found  very  gratefid  in  the  lymphangitis  and 
*iifiiiii<  which  follow  the  iniKulation.  Caustics,  or  covering  in  an  abrur 
if>D  with  lifjnor  gutta-percha;,  collodion,  or  plaster  (except  f<»r  protec- 
liun  against  further  inoculation),  is  an  absurd  and  dangerous  practice. 
iJabsceaaes  form,  early  incision  is  demanded.  The  constitutional  reme- 
*w  are  quinia,  tonics,  stimulants,  antipyrine,  judicious  feeding,  and 

■fas. — Erysipelas  is  a  contagions  as  well  as  an  Infections  dis- 
.  1  by  the  invasion  through  an  abrasion  of  the  integument,  or 
by  the  macoiis  surfareH,  ot  a  specific  poison  or  virus.  The  presence  of 
AO  almost  constant  micrococcus  in  the  inflammatoi'v  area  of  erysipelas 
1M4  led  ft)me  observers  to  consider  this  organism  as  the  cnuse  of  the 
disBftiie;  but  the  fact  that  it  has  been  wanting  in  some  instances  ex- 
amioed  by  rareful  investigators  would  seem  to  disprove  this  theory.  It 
iwy  q>rpad  from  one  infected  person  directly  to  another,  or  indirectly 
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by  means  of  the  rlothing  or  bauds  of  an  intennediate  party.     It  fi 
acterizetl  by  an  inflammation  of  the  skin  or  mucous  surfaces,  of  q 
cutaneous  and  HubnuK'<)U3  tissues,  and  at  times,  pa-ssing  the  baij 
the  deep  fascia,  it  attacks  the  muscles  and  deeper  organs.     The 
of  incubation  varies  from  eight  to  twelve  hours  to  three  or  fou 
For  conHtitutional  or  even  marked  local  symptoms  to  occur  within  t 
four  hours,  however,  after  exposure  of  a  wound  to  the  virus,  is  the 
tion  rather  than  the  rule.     In  the  hirge  majority  of  cases  the  syjj 
declare  themselves  usually  between  twenty-four  and  forty-eight' 
Locally  the  part  becomes  hot,  thi-obbing,  tense,  and  painful,  esp 
on  direct  i)ressure.     The  color  varies  from  a  pale  rose  to  a  bri^ 
hue.      In   well-marked    cases   the   inHamed   integument   appears 
glazed,  and  the  limit  of  redness  is  regularly  and  sharply  defined.  | 
the  intlammatijry  process  is  rapid,  and  the  integrity  of  the  ciro( 
marUwUy  imjiaired,  the  bright  flush  of  the  skin  gives  way  tol 
mottled  discoloration.    Pressed  by  the  tip  of  the  finger,  the  skin  b 
pale,  but  the  color  returns  and  the  indentation  is  soon  effaced,  ex 
those  cases  of  marked  oniema.     Lymphangitis  and  occasionaJlj 
bills  occur.     The  spivad  of  these  complications  is  indic4ited  by  ] 
redness  and  tenderness  leading  in  the  ruute  of  these  vessels.     H 
instances  vesicles  or  buUie  form  beneath  the  epidermis.     An  atl 
erysipelas  is  almost  always  ushered  in  by  one  or  more  chills,  or 
ferent  and  recurring  chilly  sensations  or  rigors.     Tlie  exacerba 
temperature  varies  from  100*  to  104'  or  105"  F.     The  pulse  i9l 
tionjitely  increased  in  frequency.    The  febrile  movement  and  of 
tional  symptoms  vary   with   the  character  of  the  attack.     In 
ciUaneoiis  erysipelas  the  clinical  history  is  usually  mild.     In  the 
cutaneous  or  phlegmonous  variety  sevei*e  and  fatal  sepsis  is  not 
m(m.     Gangrene  is  occasionally  met  with  about  the  center  of 
flamed  zone,  and,  when  attjicking  an  extremity,  the  circulation 
arrested  and  the  part  beyond  the  disease  sacrificed.     The  durati 
be  from  seven  to  ten  days  in  mild  cases  to  several  weeks  iu  the 
and  not  fatal  forms, 

Diafjnosix. — Erysipelas,  within  tho  fii-st  tw(>nty-f(mr  or  fort 
hours  of  its  appearance,  may  be  taken  for  dermatitis,  or  simple  erj 
phlebitis,  lymphangitis,  or  cellulo-dermatitia. 

DerinatitU  occurs,  as  a  rule,  from  local  irritation,  and  is  not 
panied  by  any  of  the  constitutional  disturbances  which  always  occ 
erysipelas.  In  simple  inflammation  of  the  skin  the  color  is  retl 
never  has  the  glazeti  appearance  which  is  always  present  in  a 
erysipelas.  Erythema^  a  mild  form  of  dermatitis,  may  also  l>e  m 
for  erysipelas.  In  erythema  papulahim  the  exposed  and  exteni 
faces,  as  the  dorsum  of  the  hand  and  the  posterior  aspect  of  the  ft 
are  apt  to  be  involved.  There  is  no  wound  of  inoculation  ;  verj"-  a 
any,  infiltration  of  the  skin  proper.  Children  and  younger  adult 
most  frequently.  It  lasts  for  only  a  few  days,  then  fades  away, 
a  dry  scale  to  indicate  the  location  of  the  papule.  Owing  to  the 
shapes  and  the  diHerent  shades  of  color  assumed  by  the  papuj 
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of  the  erythema,  it  has  been  divided  into  erythema,  annu- 
/urr.  erythema  gyratum^  and  erythemn-  iris.* 

\n  nythrma  int^rtrifjo  there  is  a  general  redness  of  the  skin  in  parrs 
sahj(«t«l  U»  friction  or  irritation  fn»ni  perspinition.  Erylktma  nodo' 
itm  is  almijst  peculiar  to  ehlorotie  females.  The  color,  at  first  blight 
Rd,  lOon  changes  to  a  dark  hue.  The  patches  are  oval,  elevated,  and 
Bodahr. 

PhldfiUi  and  lymphangiiis  are  more  severe  forms  of  inflammation 
than  those  jnst  given,  and  art*  accompanied  with  constitutional  symptoms 
not  tuiUke  those  present  in  a  typical  erysipelas.  The  chief  point  of  diag- 
nwrjcratne  relates  to  the  anatomical  arrangement  of  the  ve.ssels,  for  in 
plikhiiis  and  lymphangitis  the  lines  of  intlammation  nud  discoloration 
tn-  '  :'  -iL'  the  course  of  the  vessels  without  the  general  and  wide-spread 
r:'l  of  erysipelas. 

Iti/HJte  cellulitis  occurring  from  a  poisoned  wound,  as  with  a  dissect- 
iflcknife.  or  after  the  bite  of  a  serpent,  will  offer  no  difficulty  in  diagnosis, 
il  may.  however,  occur  without  a  j*ecognized  cause.  The  subcutaneona 
dwuea  are  first  attacked,  and  the  skin  may  or  may  not  be  involved  in  the 
of  inflammation.    There  is  swelling  aiitl  jiainful  tension  of  the 

affeote<l.  :ind,  if  the  proceaa  be  uninterrupted,  transudation  of  serum 
octuis,  causing  cwlema,  and  giving  a  doughj'  feeling  on  pressure.  Pus 
may  l)e  formed  in  quantity,  and  infiltration  become  extensive.  This 
rwult  w  more  apt  to  occur  in  diffuse  non-specific  ceUulitia  than  in 
pWt^TUonous  erysi[)elas.  This  condition,  esjHH'.ially  when  the  skin  l>e- 
ravolve<l,  offers  considerable  diflficulty  to  a  positive  diagnosis.  If, 
rer,  the  peculiar  symptoms  heretofore  given  be  carefully  considered, 
»d  a  coDiparison  instituted  between  them  and  the  phenomena  of  tlie 
taiinus  diseases  which  may  simulate  or  comi»U«ite  erysipelas,  it  will  be 
fuuml  that,  in  the  great  majority  of  cases,  a  coiTect  di^ignosis  may  be 

Proynosis. — Simple  cutaneous  erysipelas,  as  a  rule,  is  not  a  dangerous 

In  several  epidemics  in  hospital  practice  I  have  never  seen  a 

lease.    Occurring  about  the  face,  head,  or  neck,  the  prognosis  is  less 

itwahle  than  when  the  inoculation  occurs  elsewhere.     When  it  compli- 

otma  wound  in  a  patient  already  ])ri*sti'ated  by  haemorrhage  or  surgical 

^ver,  it  may  hasten  a  fatal  issue.     In  phlegmonous  or  cellulo-cutaneous 

sipohs  the  prognosis  is  not  so  favoraJ>le.    Suppuration  and  the  general 

I''---  -  ,,f  the  tissues  with  pns  and  inflammatory  products  indacea 

f  septicairaiu  often  rapidly  fatal. 

TrraiTnmt. — In  an  outbreak  of  erysii)e!as  the   treatment  in  those 

irlted  is  l)i»th  loral  and  constitutional,  while  in  othei-s  strict  measures 

prophylaxis  should  be  instituted.      Immediate  isolation  should  be 

HTected,  and  the  greatest  c^re  observed  t^)  pi-e\'eut  contact  with  other 

jjllflecte.     All  bedding,  furniture,  and  apparatus  used  upon  or  about  an 

jajrR||Khtous   patient  should  be  bume<L,  or  thoroughly  scrubl^ed  nnd 

|<otked  in  a  solution  of  corrosive  sublimate  vai-ying  in  strength  from  1  to 


*  Xewnun,  "  IlauU-Buok  vf  iikia  DiMnaeL"    Bulklejr.    D.  Appletou  &  Co.,  187S. 
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500  to  1  to  1,000.     Any  instrument  subjected  to  contaniination  shoj 
8nbmer«:e(l  in  1  to  10  to  1  to  20  carbolic  acid,  and  afterward  thord 
drie<i.     The  walls  and  flooi*s  of  n  ward  (tr  room  in  whirli  an  outbre) 
occurred  shoxdd  be  moi)ped  and  washed  in  the  sublimate  solution, 
attendants  upon  such  cases  should  be  excluded  from  all  possible  Q 
with  other  individual.    AA'lifn  a  physician  is  compelled  to  visit  a  \ 
erj'sii*elas,  he  should  wear  clothing  which  should  be  changed  immd| 
after  leaving  the  room,  which  precaution  should  be  emphasize^ 
thorou<?h  disinfection  of  his  hands,  face,  beard,  and  hair  in  1  t^ 
sublimate  st)lutiun.     The  local  mea-suiiia  always  include  as  of  first  1 
tance  the  investment  of  the  part  involved  with  sublimate  ^auze 
moist  dressing.     Continuous  irrigation  of  cold,  tepid,  or  warm  sub 
(1  to  r),(KK))  may  be  added  to  the  Iot:)se  gauze  dressing,  or  not.  as  ^ 
detei-mined  by  the  demands  of  any  case.    Tliis  method  is  mainly  p 
lactic.    Cold  irrig-alitm  will  he  most  gciienilly  grateful.     Extreme  1 
cold,  however,  should  be  used  with  caution  in  all  cases  where  th€ 
lation  of  the  part  is  seriously  impaired  by  the  inflammatory  p 
When  an  extremity  is  affected,  elevation  of  the  part  is  indicated, 
sion  should  always  he  relieved  by  puncture  or  incision,  even  whe 
puration  and  pus  Infiltration  are  ntit  evident.     The  principle  of  di 
applies  here  as  in  other  wounds,  and  the  free  outlet  of  all  purulei 
ter  is  essential.     Incisions,  when  pi-acticed,  should  \m^  in  the  direc 
the  veins  of  the  part,  s*j  that  these  need  nnt  be  divided,  and 
always  extend  deep  enough  to  relieve  tension  and  to  give  free  i 
all  septif  matter.     The  method  of  injecting  cnrholic  acid  into  tt 
and  subcutaneous  tissues,  at  a  dist^mce  of  from  one  to  two  inche 
the  red  limit  of  the  erysipehitous  tlush,  in  order  to  check  the  j 
invasion  of  the  disease,  is  of  iloubfful  efficacy  and  propriety.     Th 
should  apply  to  "'fii-ing"  with  the  actual  cautery  or  lunar  caualj 
same  pui-pose. 

The  constitutional  measuivs  look  to  the  support  of  the  patieni 
the  antagonism  of  the  specific  poison.  Since  constipation  and 
disturbance  are  the  rule,  a  saline  laxative  should  be  given,  but  nol 
extent  of  j)roducing  exhaustive  diarrho?a.  Purgation  is  not  indio 
enfeehled  and  emaciated  subjects.  For  the  ra])id  pulse,  tincture 
nite-root  may  be  employed,  and  antipyrine,  10  to  20  grains  every 
three  hours  until  the  temperature  falls  to  about  the  normaL  T 
of  the  chloride  of  iron,  8  to  lo  drops  three  or  four  times  a  day,  hi 
enjoyed  a  high  i-eputation  in  the  treatment  of  this  disease,  and  th 
is  true  of  quinia  in  full  doses. 

7Te/a/i//.v.— Traumaric  or  surgical  tetanus  differs  from  the  idi< 
variety  of  this  affection  only  in  the  presence  of  a  wound,  which 
starting-point  of  the  irritation  which  ends  in  inyelttU,  Any  lesio: 
ever  small  or  seemingly  insignificant,  and  upon  any  portion  of  th< 
may  serve  as  the  starting  point  of  this  affection.  Wounds.  how< 
the  plantar  and  piUmar  surfaces,  and  in  the  distribution  of  the  t 
nerves,  are  believed  to  be  especially  liable  to  induce  a  central  m 
Initation,  however,  without  a  solution  of  continuity,  may  i>roti 
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ierriWe  disease,  and  it  has  been  obaened  that  the  epidemic  foiiu  of 
wEaOQfl  is  more  likely  to  occur  when,  added  to  iin  injury,  the  atmospheric 
•  tns  are  unfavorable.  It  is  more  frequently  met  with  in  hot  than 
.^  ...ii^Tate  climates. 

Tlitis,  as  cited  by  Uroas  and  Hamilton,  among  the  wounded  of  Aber- 
ODobie's  command,  who,  after  the  defeat  at  Fort  Ticonderoga,  in  the 
rammer  nf  17.58,  were  exposed  iA)  inclement  weather,  in  open  boats  upon 
LikedVor^,  during  the  entire  night  fo]lowin<;  the  enpa*iement,  an  epi- 
demirof  tetanus  prevailed,  in  which  nine  castas  died.  Sudden  and  jtro- 
lotged  exposure  to  cold  or  in  a  damp  atmospliei-e  after  a  wound  always 
adds  to  tho  danger  of  Ijeinju:  attacked  by  this  dbease.  The  imijression 
prwaik  among  the  inhabitants  of  Long  Island,  especially  along  the  east 
ih«re,  that  they  are  esi>ecially  susceptible  to  lock-jaw  ;  and  that  this  is 
more  than  conjecture  I  am  convinced,  for  1  know  personally  of  several 
Ottn occurring  in  this  vicinity. 

The  time  which  may  elapse  between  the  receipt  of  the  injury  and  the 
«l9eBfajJce  of  the  niuscular  spasms  varies  fnmi  a  few  hours  to  several 
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'  - :  usually  within  the  first  three  weeks  after  the  injury.  The  earlier 
I  imi  refer  to  an  unusual  degree  of  initation  and  pain  in  the  wound, 
wbich  isapt  to  be  out  of  proportion  to  the  degree  of  inflammation  pi-esent. 
Tlw  sense  of  i>ain  is  often  referred  along  the  sensory  tracts  toward  the 
*i«it(Ts,  Irritaliility,  a  sense  of  unusual  muscular  excitability,  a  feeling 
(•f  malaise  and  apprehension,  are  among  the  symptoms  which  x^recede  the 
njnniUive  attack**.  Tlie  muscles  sujijilied  by  the  mobir  fdameuts  of  the 
fifth  unr^e  are  among  the  ejirliest  to  respond  to  this  abufirmal  stimulus, 
kenw  the  commonly  accepted  term  of  lovk-jmo.  In  the  milder  cases  the 
ftittic  spasms  may  be  altogether  confined  to  these  muscles.  In  severer 
ottHsihe  seiLse  of  distress  is  referred  to  the  epignstric  i-ogion,  and  this  is 
fiilWed  by  tonic  muscular  contraction,  commencing  with  thedhq^bragtn, 
and  iuvnlving  in  quick  succession  the  muscles  of  the  jaws,  larynx,  and 
hw-kof  the  neck  and  dorso-lumbar  i-egion.  Keapiration  is  interrupted, 
ifce  pxpreaaion  of  distress  is  exti-eme,  the  face  becomes  cyanotic,  and 
Aath  mil y  occur  from  fixation  of  the  respiratory  muscles.  The  chief 
dbtwtion  is  llml  of  more  or  less  complete  extension  of  the  spine  {opis- 
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thotonos).  An  exaggerated  illustration  of  this  con<litlon  is  givenf 
148,  from  the  well-known  picture  of  Sir  Charles  Bell.  When  tl 
sjjasms  are  confined  to  the  anterior  muscles,  and  the  body  is  bent  f^ 
the  condition  is  known  as  etnprostkotoiios^  and  if  curved  laterally 
roihot-onos.  The  spasm  ct>ntinues  until  the  muscles  are  unahl^ 
to  contnict,  when  a  gnidiml  jmd  partial  jvhixation  occurs.  Suj 
attacks  follow  rapidly,  being  precipitated  by  the  slightest  caused 
jar  communicated  by  walking  upon  the  lloor,  or  the  contact  of  t 
or  clothing  upon  the  hyperffisthetic  integument. 

Notwithstanding  the  violent  nature  of  this  affection,  the  min  J 
great  majority  of  cases,  remains  clear  until  carbonic-acid  poisoning 
fi*om  pi-olonged  fixation  of  the  respiratory  muscles.  The  pulse  a! 
perature  vaiy  between  great  extremes,  records  of  the  foi-mer  ] 
from  the  normal  up  to  100  beats  per  minute,  and  of  (he  latter  fro 
to  112'  F.  The  intense  heiit  which  is  premonitory  of  a  fatal  term' 
and  which  continues  for  a  considerable  while  after  death,  is  supi 
be  due  to  coagulation  of  the  albuminoid  principle  of  muscle,  the 
(Fricke).  Death  may  take  place  in  a  single  paroxysm,  or  thd 
may  sun'ive  a  number  of  attacks.  ' 

Prof/?iosis. — The  danger  of  death  diminishes  if  the  patient  i 
the  fiftli  day,  although  the  vast  majority  of  cases  end  fatally  befi 
The  gravity  i^»f  the  jn'ognosis  usuidly  depends  upon  the  violence 
paroxysms,  the  rise  in  i>ulse  and  temjK'rature  being  also  proport 
the  severity  of  the  convulsions.  The  period  which  elapses  betw 
receipt  of  the  accident  and  the  ai>pearance  of  the  tetanic  spasm 
without  importance  in  prognosis,  the  cliances  of  recoverj'  being  ii 
with  the  longer  interval.  The  death-rate  in  those  cases  in  whi 
spasms  occuiTed  within  two  weeks  after  the  injury  is  C2  |ier  cen 
14  to  21  days,  17  per  cent ;  21  to  44  days,  17  per  cent ;  50  per  cei 
fatal  cases  terminate  wiihiu  5  days  after  the  first  jjuroxysm  ;  33  ] 
from  the  fifth  to  the  tenth  day. 

Diagnosis.— Hystena  is  more  apt  to  be  mistaken  for  tetat 
any  other  di.sease.  In  hysteria  there  is  usually  no  elevation  of  I 
ture,  and  the  symptoms  of  great  and  aeute  distress  are  wanting 
teria  occurs  chiefly  in  females ;  tetanus,  in  a  large  majority  ^U 
the  opposite  sex.  ( 

It  may  be  necessary  at  times  to  differentiate  between  the 
spasms  of  strychnia-poisoning  and  true  tetanus. 

Strychnia  tetanus  ensues  witbin  a  few  minutes  after  the  poi 
been  taken ;  the  muscles  of  the  jaw  are  not  first  affected  as  in 
and  are  not  always  rigid  during  the  attack.     The  convulsive  mo 
in  strychuia-])oison  are  of  short  duration,  and  complete  relaxatioi 
while  in  tetanus  the  muscular  rigidity  is  continuous. 

Hydrophobia  may  be  distinguished  fivmi  tetanus  in  the  chai 
the  lesion  wlnrh  causes  it,  the  ineciiliar  clonic  or  interrupted  a 
the  muscles,  especially  those  of  the  larynx,  and  in  the  genenUl 
peri<xl  of  incubation  in  rabies. 

I^cUh.oIo(jrf/.—The  lesion  of  tetanus  is  believed  to  be  a  myelit 
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guy  matter  of  the  cord  and  medulla  is  found  deeply  injected,  or  it  may 
hire  nnft^r^nt- granular  degen^'nition.    In  some  instances  no  appreciable 

erfwnce  with  the  nutrition  of  the  gray  matter  can  be  discovered. 

Treatment. — The  local  measures  should  be  employed  to  reduce  the 
Irriiaiion  in  the  wound.  Relief  of  all  ren.**if)n  sliould  be  secured  by  inci- 
sionR.  if  necessary,  and  free  discharge  should  l>e  maintained,  if  there  is 
jseptif  matter  in  the  tissues. 

Amputation  when  the  wound  is  situated  upon  one  of  the  extremities, 

flchiD{jf  or  division  of  the  sensory  nerve  leading  to  the  spine,  excision 
of  ih^wuiind.  and  other  surgic:il  measures,  have  Iwen  tried,  but  without 
asticrwM  which  would  warrant  a  repetition  of  these  measures. 

The  most  perfect  quiet  is  to  be  maintained,  and  the  administration  of 
«>DWDtrat^*4l  nourishment  must  be  insisted  upon  in  the  intervals  of  the 
attacks;  and  rectal  alimentation  should  be  practiced  if  there  is  inability 
(osirailow. 

Chloral  hydrate  in  large  doses  has  been  successful  in  some  cases. 

Frwin  thirty  to  forty  grains  have  been  given  and  repeat-ed  at  intervals  of 

"   iir  and  a  half.*    The  inhalation  of  chloroform  is  also  highly  recom- 

■l     The  extract  of  cannabis  Indica  (Squires)  in  doses  of  gr.  ss. 

ew  two  honrs,  together  with  the  application  of  ice  to  the  spine,  is  a 

plAO  of  treatment  highly  recommended. 

GuHMhot  Wounds. — Wounds  of  this  variety  may  properly  be  divided 
into  those  in  cinil  and  those  in  military  practice.  In  civil  lif«  the 
Kininds  inrticted  by  the  shot-gun,  small-bore  hnnting-riHe,  pocket-pis- 
tot  and  toy  guns,  are  much  less  dangerous  than  those  made  by  the 
WiH*  fnrmidable  weapons  employed  in  warfare. 

W'ith  the  exception  of  the  charge  projected  by  the  shot-gun  and  the 
Miull  hnuting-riHe,  all  raisallea  now  used  are  eonoidal  or  obUmg  in  shape 
(Fi^.  1491. 

Projeciiles  fired  from  ordnance  are  both  round  and  conoldal,  solid 
wd  hollow,  the  latter  l)eing  usually  explosive.  Grape,  canister,  bombs, 
mil  some  s^did  shot,  are  spherical,  while  most  of  the  shells  are  oylindro- 
ooDoirlftL 

A  gimshot  wound  is  always  contuJied  or  lacerated.  It  may  be  simple 
^o*}mplic*}ted  :  simple  when  the  missile  alone  passes  through  the  tissues; 
fwnpiicate<l  when  fragments  of  cartridge,  wadding,  ^Kjwder,  clothing,  or 
•^•th^r  for»'iini  matters  are  carried  in  with  it. 

Tlic  dt'^^rce  of  laceration  made  by  a  gun-projectile  is,  as  a  rule,  in  an 
itt^efte  ratio  to  the  rapidity  of  its  pTOJection.  It  may  also  depend  uix)n 
'h«»haj>*'of  the  missile,  and  the  additional  destruction  caused  by  dis- 
placed fragments  of  bone,  etc.  A  conoidal  projectile  is  more  destructive 
tlttu  one  which  is  spherical,  for  when  in  its  transit  the  point  meets  with 
"wstancc,  it  tends  to  turn  over  and  over  on  its  long  axis,  loses  in  great; 
pwt  in  axial  rotation,  aud  thus  plunges  tbi*ough  the  tissues  When  a 
1*11  passes  in  and  out  of  the  body,  it  will  be  found  that  the  wound 
of  tiDtran*^  is  smaller  than  that  of  exit,  and  is  seemingly  much  smaller 


*  UuDOiond,  "  Disease*  of  the  Nerrous  Sjrstem.'*    D.  Applctun  &  Oo. 
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than  the  projectile.  The  infolding  of  the  skin  and  its  elasticity 
account  for  the  small  size  of  the  entrance.  The  diminution  < 
raonientiim,  and  the  tumbling  of  the  projectile  as  it  plunges  th 
the  tissues,  together  with  the  uon-resistiince  of  the  skin  at  the  exl 

account  for  the  larger  smi  < 
opening.  When  a  projectib 
ea  completely  through  the  < 
there  is  usually  a  single  oj 
of  exit.  Occasionally  the  i 
is  divided  after  entrance 
makes  two  or  more  holes  ol 
'     -      '      or  one  part  of  the  bullet 


lodge  aud    tlie   other 


40 


10 


II 


in 


Fio.  U9.— TablcofweUihts  (iD^rnins)  of  tho  bftlUat  pivaent  Ln  Q»o  In  tlio  innics  ofTartoiuxiaiiani 
tba  (<xcr>])t!on  of  No.  n,  rhc  ctitD  apnrnximiUn  the  actual  rim  of  tho  iniiiiilc*.  1.  SprinjiflHd 
minft  (Airnew).  2.  KultcM  nil'',  ;i30  «twiui  (Aji[Dew).  »,  .■l.iii'lritin  riflr  (-Jtl'i, -ItV  irraio*  ( 
♦,  Cha»n;[mt  rifle,  SST^f  j^riuus  (Fiftchor).  6,  Needle-^run,  68i>  L-Tains  {Afnxov).  6,  Mitnillij 
EnttHH  (A'jrnew).  7,  Bavarinn  rin«,  &S9  rrunH  (Fischitr).  8,  ifniuur  rifle,  iibuut  -WO  i:rairi!».  ». 
noil,  4fi'}  gtfAni^fAanevr).  10,  Bel(flnn  nfle,  SWt  frminR  (Fi«phor),  II,  AUrtinUHfun'  rifle,  fl 
(Fltcbor).  IS.  Itnlinu  rlflo.8I0tcrttln9(FiBch«ri.  18,  N'MJu-plnriil  rifle,  asTtfrminsfKiiK-Jrer).  14,] 
riKe(new),8TlignitnH(Kisi!li<)r).   1&,  RumUh  rifle,  8t:£gmuui<Fucbi!r>.  IS,  Swiurillu,  S10gnuiw(| 

Fragments  of  bone  or  teeth  displaced  by  a  missile  may  be  driv^ 
through  the  integument. 

If  the  velocity  of  a  missile  is  great,  and  the  tissues  traversed 
special  resistance,  the  wound  of  exit  will  be  in  the  direct  line  of 
entrance.  Bodies  traveling  with  diminished  velocity  or  meeting 
formidable  resistance  will  be  deflocte<l,  and  may  pnrsno  n  most  ' 
pcctcd  course.  Inst4inros  nre  recorded  of  bullets  which  have  madei 
or  the  entire  circuit  of  the  body,  passing  just  beneath  the  skin,  ^ 
more  remarkable  are  the  instances  of  extensive  fracture  of  l>ones1 
have  been  produced  without  any  evidence  of  injury  to  the  integu] 
Longmore  *  relates  the  case  of  a  soldier  who  had  the  whole  shaft  ( 

•  Holiiioa*8  "  Surgery/'  vol.  ii,  p.  184.    William  Wood  &  Co.,  1875. 
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Inmerus  sliattered  by  a  oannon-baJI,  yet  the  skin  remained  as  white  and 
Hfiound  as  if  it  had  not  been  touched.  Numerous  instance-s  of  similar 
leAins  are  ivcorded. 

T{f<Uitient. — As  with  all  other  wounds,  the  arrest  of  hemorrhage  is 
Ik  first  indicHtioQ  in  gunshot  injuries.  The  various  means  to  accom- 
plish this  end  have  already  been  given.  It  should  be  the  i-eoognizt'd 
duty  of  ihrt  i:in)fes.sion  to  in:.trucfe  the  genersil  public  in  the  ut*e  of  the 
armiler  meanjs  for  arresting  hasmorrliage.  In  military  sei*vice  each  soldier 
shdold  he  taught  by  actuiil  demonstnitittn  where  tmd  how  to  make  com- 
pnaaon  in  order  to  control  the  blood-supply  to  a  part.  In  actual  warfare 
theteaselsshould  be  outlined  by  nitrate-of -silver  tracings,  and  with  especial 
Htdkttionsat  thf>se  points  where  pressun^  will  prove  mnst  efficient.  The 
y  construction  of  a  tourniquet  by  means  of  a  belt,  coat-sleeve,  bridle- 
1,  etc,  tied  around  the  limb  at  the  proper  place,  and  (hen  twisted  by 
et,  sword,  gun-barrel,  or  stick,  i.s  an  important  lesson  for  an 
icy.  Next  in  order,  and  no  less  essential  in  the  successful  man- 
igEBwnt  of  a  gunshot  wound,  is  cleanliness  and  drainage.  In  the  best- 
ffgukted  annies  of  to-day  each  soldier  carries  in  his  caitridge-box  a  well- 
|>P)t«ted  ball  of  iodofomiized  gauze,  with  the  instructions  to  lay  this  over 
Ihevound  as  soon  as  possible,  and  to  hold  it  there  by  a  belt  or  bandage 
UBiil  the  surgeon  arrives.  In  the  antiseptic  treatment  of  these  injuries 
H-iHon  niih  I  to  3,(kx)  sublimale  solution  is  thoroughly  done.  All 
-II  matter  or  fnigments  of  bono  or  destroyed  tissues  are  removed, 
t«Jne,  Kitgut,  or  rubber  drains  inserted,  and  the  regulation  anti.septic 
ixm\j^  aplilieil. 

When  sulilimate  solution  can  not  be  had,  1  to  20  to  30  carbolic  acid 
is  next  in  order  of  preference  ;  and,  if  neither  of  these  articles  is  avail- 
sW?,  the  freshest  and  i)ni'est  water  should  be  employed. 

Pollofting  a  serious  gunshot  or  other  injury  (or  at  times  a  violent 
^iiiun  without  any  appreciable  le.sion),  a  condition  of  prostration  or 
iwtial  collapse  occurs,  which  is  known  as  s?toch\  Shock  may  be  defined 
to  a  condiiion  of  collapse  resulting  from  jihysical  injury  or  mental  enio- 
tiOD  lone  or  both)  whereby  the  functions  t>f  the  nerve-centers  are  moiv  or 
«conipIpii'ly  suspended.  The  degree  of  shock  is  of t^'u  determined  by 
Whifluul  susceptibility,  and  is  not  always  in  proportion  to  the  severity 
<'f  the  injury.  The  symptoms  are  pallor,  coldness  of  the  skin,  thready, 
ir,  or  rapid  jnilse,  nausea,  vomiting,  clammy  perspiiation,  and  an 
—..lis  and  fixed  expression. 

Jiidirious  stimulation  is  the  great  indication,  for,  while  reaction  must 
be  hn.iifjlit  aboiit,  the  quantity  of  stimulants  should  be  kept  at  the  jmjs- 
■fhl^miuimum,  for  an  exces-s  will  only  add  to  the  fever  of  reaction.  Rye 
wMflVy  by  the  mouth,  rectum,  or  hypodermically,  shonld  be  preferred. 

Hot  bottles,  warmed  blankets,  fiiction,  etc.,  are  useful  adjuvants  in 
the  trwitment  of  shock. 

Tlie  advisability  of  searching  for  a  gunshot  missile  which  has  lodged 
in  tJ]«  body,  or  which  has  traversed  any  of  the  cavities,  as  well  as  the 
tzcsitmeot  of  wounds  of  special  organs,  will  be  discussed  hereafter. 


CILVPTER  VIL 


BURN3   AM3    flCALDS. — FROST-BITE. 


Burns  and  scalds  are  classified  in  degrees  varying  from  the 
form,  which  produces  a  simple  inllammation  of  the  epidermis,  to  tl 
severe  form»  which  destroys  all  the  tissues  or  organs  of  a  part, 
gravity  of  the  prognosis  is  usually  in  proportion  to  the  extent  of  si 
of  the  integument  destroyed  rather  than  to  the  depth  of  the  destt 
process.  BuruH  of  the  head  and  fmre  are  most  dangerous ;  those 
extremities  least  grave.  Recovery  is  exceptional  after  destructionj 
third  of  the  cutaneous  surface.  Death  may  result  from  shock,  uj 
the  duodenum,  or  exhaustion  fn>m  prolonged  suppuration  and 
absorption.  , 

T!ie  hi.srory  nf  a  slight  burn  or  scald  involving  only  a  limited  a 
the  integument,  and  not  extending  beyond  the  skin,  is  simply  * 
local  disturbance.     Cold-water  immersion  is  the  indication  in  ireaJ 
When,  however,  a  considentble  extent  of  tissue  is  involved,  sympt^ 
profound  constitutional  disturbance  rapidly  supervene.     The  i>ati 
seized  with  chills  or  rigors,  suffers  excruciating  pain,  betrays 
expression  the  extreme  anxiety  felt  as  to  his  condition,  and  sinks 
condition  of  collapse,  which  is  often  the  prelude  to  a  fatal  issue, 
not  rapidly  fatal,  the  duration  of  this  stage  is  from  six  to  thij 
hours.     It  is  followed  by  the  stage  of  reaction  and  inflammation, 
character  of  the  febrile  movement  depends  upon  the  extent  of  the  di 
tion  of  the  tissues,  and  upon  the  concurrence  of  certain  lesions 
thoracic  and  abdominal  viscera.     Inflammation  of  the  duodenal  g 
and  the  formation  of  ulcer  with  i>erforatiou,  is  not  of  infrequent 
rence  during  the  second  week  after  the  accident.     Peritonitis  pie 
or  pneumonitis  may  add  to  the  gravity  of  the  prognosis.      Larj 
and  bronchitis  are  apt  to  follow  the  efforts  at  inspiration  in  the  pr 
of  scalding  steam. 

Treatment. — The  immediate  indication  is  to  relieve  pain  by  the  I 
istration  of  morphia  hypodermicnlly,  or  some  form  of  opium  by  tl 
turn  or  stomach.  Stimulation  with  whisky  or  brandy  by  enema,  or 
mouth,  is  also  indioatM  to  prevent  collapse,  or  to  modify  the  inteni 
shock  which  is  apt  to  follow  a  scald  or  burn.  The  u.se  of  lx)th  opiu 
alcohol  sliould  be  made  with  a  certain  degi-ee  of  caution,  for  tl 
danger  from  a  too  profound  narcosis  with  the  former,  while  alco 
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I  will  nnneoessarily  add  to  the  fever  of  reaction,  which  always  fol- 
lows iMlie  patient  should  niUy  from  the  shock. 
The  clothing  should  be  caivfuUy  remrtved,  and  the  burned  surface 

IsbieMeii  from  the  atmoapliere  by  an  immediate  application  of  a  mixture 
wnlaining  equal  parts  of  linseed-oil  and  lim(>water.     If  this  preparation 
«niK)l  be  (}btained,  a  coating  of  ordinary  white-lead,  as  mixed  for  use  in 
IBinting  dwellings,  is  an  ethcient  protective  when  ]M>ured  over  the  bum. 
Floor  sprinkled  over  until  all  the  excoriated  surface  is  well  hidden  is  a 
method  of  treatment  which  may  l>e  carried  out  in  almost  any  emei-gency. 
Rubber-tissue  protective  hiid  over  the  raw  surface,  and  cotton  batting 
I  on  top  of  this,  ia  equally  efficient.     Lint  dipped  in  2-per-cent  car- 
oil  may  be  used  dii-ectly  on  the  wound.     Any  great  degree  of 
inre  shotild  not  be  jxTmilted  ujxjn  the  excoriated  surfaces.     In  the 
U<  infrequent  form  of  burn  in  which  the  back  and  posterior  aspects  of 
itremities  are  chiefly  involved,  the  prone  jx^sition  should  be  main- 

When  suppuration  and  sloughing  commence,  great  cleanliness  should 

be  observed,  to  prevent  the  absorption  of  septic  matter.     The  dressings 

rfwuld  he  changed  as  often  as  the  thermometer  indicates  septicemia,  but 

Dotoftener.     Absorbent  cotton  pellets  moistened  in  1  to  3,0(K)  .sublimate 

fcoDiil  lie  useii  in  cleansing  the  biii-ned  surface.     A  mixture  of  vaseline 

!  white  variety  is  preferable)  and  iodoform,  in  the  proportion  of  5  j  of 

;  former  to  3  j  of  the  latter,  is  a  useful  dressing  in  the  stage  of  granula- 

This  should  be  applied  on  surgeon's  lint,  and  covered  over  with 

■  protective.     It  often  becomes  necessary  to  an-est  exuberant  grann- 

JmIods  by  the  free  use  of  lunar  caustic,  or  the  projecting  bu<lM  may  be 

Bppwi  off  with  the  scissors — a  method  objectionable,  however^  in  the 

which  always  follows  tliis  practice.     Compression  by  strips  of 

live  (diachylon)  plaster  is  a  better  method  of  repi*c3sing  the  over- 

L  granulation-tissue.    When  the  destruction  of  integnment  has  been 

(onsive  that  cicatrization  can  not  be  eiTecttnl  on  account  of  the  ten- 

I  i)f  the  part  involved,  the  transplantation  of  skin  should  ])e  practiced. 

Tilt  various  methods  are  grafling^  sliding^  ox  transplantation  in  mafts. 

Grafting  may  be  done  by  clippings  about  one  twentieth  of  an  inch  in 

'iiamt't«?r,  and  cut  out  so  thjit  only  the  epidermis  and  Malpighian  layers 

Me  included.     The  epidermis  is  pinched  up  with  a  pair  of  moxise-ttwthed 

kfKve|)«i,  and  clipped  off  close  to  the  forceps  with  sharp  curved  scissors. 

^kttpot  of  the  grnnulatini;  surface  free  from  pus  is  selected,  and  the  graft 

f     laid  on  bottom-side  down  and  pressed  snugly  into  the  granulating  bed. 

^  similar  graft  for  every  quarter-inch  of  surface  will  suffice.     These 

k'jqld  l>o  left  uncovered  fi-om  one  half  to  one  hour.    A  layer  of  pro- 

^veis  then  laid  over  the  entire  surface,  and  a  light  sublimate-gauze 

:  applied,  held  on  Anth  a  roller  or  adhesive  strips.     This  dressing 

Id  remain  unmolested  for  at  least  forty-eight  hours,  in  order  to  give 

_^(miftN  limn  to  take  hold,  and,  when  the  dressing  is  changed,  great  care 

aid  be  taken  to  prevent  their  dislodgment.     Water  should  not  be 

the  dressing.     At  the  end  of  about  the  third  day,  if  the  graft  haa 

B,'*  n  bluish  white  spot  will  be  seen,  the  color  fading  away  gradu- 
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ally  at  the  edges  until  it  is  merged  in  the  general  granulating  m 
Grafts  situated  near  the  skin  will  unite  and  proliferate  more  rapidly  1 

surely  than  those  farther  out  im 
wound. 

Dr.  J.  II.  Girdner*  basdemonstrt 
that  pieces  of  skin  taken  from  a  heaj 
man  aix  hours  after  death  by  accic 
"cut  into  a  great  many  small  pie« 
and  laid  upon  a  healthy  gnmula) 
surface,  will  become  x-evitalized. 
results  (tf  this  demonstration  are  1 
valuable  (Fig.  150). 

Transplantations  of  skin  in  II 
pieces  by  entire  removal,  or  with  a  \ 
ide  left  until  the  vascular  suppl; 
established  between  the  gniuulating 
face  and  the  tixinsijlanted  integum 
may  also  be  successfully  accomplisl 
It  is  essential  that  the  skin  whic 
completely  detached  should  be  clip 
or  scraj^H-d  on  its  under  surface  a 
only  the  ^lalpighian  layer  and  epl 
mis  are  left.  The  presence  of  fat  on 
reticidated  coriuni  will  prevent  sued 
When  sliding  is  attempted,  it  is  es 
tial  that  the  pedicle  should  be  of  g 
width,  and  that  the  tension  on  it  sh< 
not  be  great,  so  that  the  integrity  of  the  lilood-supply  may  not  be  i| 
fered  with,  and  sloughing  ensue.  Upon  the  face  and  neck,  whera 
vascularity  is  so  great,  a  smaller  pedidn  may  be  used,  and  greater  ten! 
emjiloyed  than  on  other  portions  of  the  body.  ' 

When  there  is  not  sufficient  integument  immediately  about  a  bufl 
supply  the  want,  the  flap  may  be  secured  from  some  other  i)ortion  o^ 
body.    Thus  in  a  case  of  extensive  destruction  of  tlie  integument  onj 
front  of  the  leg,  I  have  succeeded  in  covering  in  the  surface  by  tuniii 
flap  fi*ora  the  posterior  aspect  of  the  opposite  leg,  leaving  a  wide  pedj 
and  f;ustening  the  two  members  in  an  inmiovable  position,  so  thatj 
flap  remained  iu  its  proper  place  and  free  fnnu  stniin.     After  about] 
days  the  pedicle  may  be  divide<l.     In  the  case  of  a  boy  who  had  1 
severely  burned  in  the  hand  and  foi-earm,  and  where  the  cicatricial  i 
tractions  disi)laced  tlm  lingers,  dc^formed  the  hand,  and  threatened, 
pntation  of  the  member  by  obstruction  of  tlie  nidial  and  ulnar,  I 
the  following  operation  with  success :  All  the  cicatricial  tissue  about 
wrist  and  ami  was  dissected  off  down  to  the  tendons  and  bones,  w 
were  in  good  condition.     Two  x>arallel  incisions,  six  or  seven  inches  1 
and  four  inches  apart,  were  then  made  from  the  ensiform  cartilage  d( 


•  "Medical  RecorU,"  vol  xx,  p.  11». 
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to  the  nmbiUcns,  and  the  snip  of  skin  dissected  up  in  the  middle  and 

left  attached  at  both  ends.     When  the  small  amount  of  bleeding  had 
m  arrestt^d,  the  hand  was 

fid  beneath  this  tiap,  the 

under  sarface  of  wliich  was 

InMnj2:ht  in  contact  with  the 

raw  aiirface,  where  the  cica- 
tricial tissue  was  removed 
from  the  arm  and  held  in 


/ 


\     \ 


Flo.  151. 

I^lace  by  stitchinp  the  edges 

*<3gether  with  silk.      To<lo- 

^KJrm- sublimate    dressing 

'^frM  applied,  and  the  hand 

'^nd  arm  held   immovable 

^y  adhesive  i)laster.     Fig. 

^51  shows  the  condition  of 

the  hand,  and  Fipr.  1(>2  the 

Tiielhod  of  ti-ansplantation. 


Fto.  1&2.— Tbo  autbor'i  caw  nf  crnn* plantation  fivm  the  ibd»> 
awa  to  tlm  urm. 


On  the  tenth  day  the  strip  of  skin  was 
divided  abo\'e  autl  below,  and  the  ribbon  folded  ai*ound  the  vnist  and 
stitched  in  position.  The  operation  succeeded,  and  amputation  was 
avoided,  A  second  similar  openition  was  done  to  restoi-e  the  integrity 
of  the  pahn.  In  all  cases  of  transplanting  skin  no  more  of  the  sub- 
cntaneous  tissue  should  be  lifted  with  the  integument  than  is  necessary 
for  the  vitality  of  the  flap.  In  short  flaps  a  very  thin  dissection  should 
be  effected ;  in  longer  jiedicles  a  good  deal  of  tissue  should  be  left  to 
insure  the  safety  of  the  blood-vessels. 

Transplantiog  in  maas,  in  which  the  piere  of  integument,  at  h»ast  one 
inch  in  surface-measurement,  \i*  entirely  severed  from  its  original  attarh- 
tnent,  and  laid  upon  the  granulating  surface,  is  not  so  successful  as  the 
preceding  methods.  The  smaller  grafts  are  much  preferable.  When  this 
operation  is  done,  the  piece  to  be  transferred  should  be  trimmed  or 
Bcraped  so  thin  that  nothing  but  the  epidermis  and  Malpighian  layer 
remains.  Destnietion  of  tissue  by  acids  or  alkalies  requires  no  especial 
consideration  beyond  the  adoption  of  measures  to  neutralize  the  excess 
of  the  agent  in  the  part  involved.     The  after-ti*eatuieut  does  not  differ 
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from  lliat  of  the  gmuulating  surfaces  of  bums  and  scalds  from  fire,( 
ing  water,  or  steam. 

Frost- Bite. — The  effect  of  prolonged  and  extreme  cold  upon  the  ai 
tissues  is  to  cause  occlusion  of  the  capillaries,  loss  of  sensation,  and 
by  gangrene. 

The  treatment  is  to  attempt  a  gradual  restx)ration  of  the  circul 
by  friction  in  a  low  temjierature.  A  part  <>f  the  bfxly  benumbed  by| 
should  never  be  submitted  suddenly  to  a  high  temi>erature,  but  shf 
be  bathed  and  rubbed  iu  snow  or  cold  water,  the  temperature  of  \^ 
is  slowly  elevated.  When  gangrene  results,  junputation  is  demai 
after  the  line  of  demarkation  is  established.  \ 

FiiTuncle.  —  A  boil  is  a  circumscribed  inflammation,  commeii 
usually  in  the  hair  follicles  and  sebaceous  glands,  and  extending  tfl 
subcutaneous  tissues,  in  which  it  may  at  times  originate.  The  { 
cause  is  either  a  tniumatic  or  idiopathic  inflammation  in  the  gland 
apparatus  of  the  skin,  and  the  arrest  of  the  nutrition  of  the  pafl 
obstruction  of  the  capillariea  by  pressure  from  without  or  by  emlxi 
or  thrombosis  from  within.  The  inflamm:ition  Hpi-eads  to  the  siirrot 
ing  tissues,  aud  localized  gangrene  ensues.  Boils  occur  very  freque 
during  the  history  of  certain  diseiises,  as  diabetes  mellitus,  tubercul 
scrofula,  derangements  of  nutrition,  etc. 

The  diagnosis  is  not  difEoult,  being  chiefly  between  carbuncle  and 
localized  necrosis  in  certain  forms  of  syphilitic  gumma  of  the  i 
From  carbuncle  it  may  be  differentiated  by  the  more  acute  inflammfl 
process  of  the  funiucle,  the  single  point  of  suppuration,  the  welldej 
limit  of  the  redness,  and  the  acute  character  of  the  pain.  In  carba 
the  inflammation  extends  more  widely  and  deeper,  the  induratia 
greater,  there  are  several  points  of  suppuration,  and  the  febrile  .sympi 
more  appreciable.  The  8y])hiliiic  lesions  will  be  recognized  frorii 
history  of  the  disease.  The  treatment  looks  to  an  early  relief  i 
tension  in  tlie  integument,  and  the  sepamtion  and  discharge  of  the  sli 
and  pus.  Incision  should  be  performed  at  once.  The  judicious  ut 
cocaine  hypi-xlemiically  will  pre^'ent  pain,  and  much  suffering  wij 
avoided  by  prompt  action.  Tlie  application  of  cold  or  heat  is  at  t| 
useful.  Poultices  are  almost  universally  employed  to  soften  tJie  skill 
hasten  the  <lis(^harge  of  the  deaxl  tissue.  It  is  a  waste  of  time  to  wax 
so  slow  a  process.  After  incision  a  wann,  moi.st  sublimate  flaxse<?d  | 
tice  or  dressing  should  be  applied,  and  continued  UTitil  a  euro  is  effei 

The  constitutional  treatment  should  he  directed  to  the  correctiq 
any  existing  dyscrasia.  The  pre]>arations  of  iron  and  mercury  an 
my  opinion,  the  be.st  general  remedies.  Tonics,  gotKl  f(Mid,  regutaliti 
the  alimentary  apparatus,  and  good  hygiene,  are  essential.  Sidphi^ 
calcium,  gr.  ^  to  \y  three  or  four  times  a  day  ;  arsenic,  the  icnUdes,  | 
liver  oil,  with  the  hypophosphites  of  lime  and  aoda,  are  among 
remedies  most  recommended.  j 

Carbuncle.— ^h\s  disease — which,  as  Prof.  A.  R.  Robinson*  j| 


•  '^Alanaal  of  Dermatol  ogj,"  1884. 
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remarks,  has  been  misnamed  *^ anthrax'" — is  characterized  by  an  Inilam- 

matory  process  of  a  low  order,  involving?  chiefly  the  skin  and  the  con- 

flecdve  taASces  immediately  beneath  it,  and  in  some  instances  extending 

into  the  deef)er  organs.     (Jarbiinole  is  a  diseJifie  of  miilnutrition.     The 

process  is  akin  to  that  of  furuncle,  though  indicative  of  a  more  depraved 

condition  of  the  tissues.     The  cause  is  capillary  thrombosis  or  embolism, 

s3Lt\<\  subsequent  iutlammation  spreading.?  from  the  necrotic  focus.     Gun- 

jgrene  always  occurs,  and  the  inflamed  area  breaks  down  in  several  places, 

^\\\ii^  discharge  to  pus  usually  in  small  quantity,  as  well  as  to  dead  tissue. 

It  is  apt  to  occur  as  a  complication  of  the  same  diseases  with  which 

:^«runcles  are  seen  —  namely,  diabetes  mellitus,  tuberculosis,  scrofula, 

^tc.     It  is  apt  to  occur  in  i>arts  of  the  economy  subjected  to  more  than 

ordinary  irritation,  as  the  back  of  the  neck,  where  the  collar  presses, 

XLnd  in  the  gbiteal  region. 

The  ayinptwns  of  this  affection  are  a  sense  of  malaise,  loss  of  appetite, 
iieadache,  fever,  varjang  in  intensity,  which  is  followed  by  or  accom- 
X^anietl  witli  a  dee]>-seat«d  and  severe  pain  in  and  about  the  local  expres- 
sion of  the  disejise.  The  skin  at  this  point  becomes  tense,  injected, 
<ioughy  to  the  touch,  throbbing  and  painful ;  the  epidermis  becomes 
lifted  at  various  spots  iu  the  inflamed  area,  vesicles  form,  localiztnl  gan- 
grene occurs,  and  the  dead  mattt*r  sloughs  away.  Not  infrequently  the 
necrotic  process  rapidly  extends  through  the  areolar  tissue  beneath  the 
skin  some  time  l)efore  the  integument  breaks  d(»wn.  The  extent  of 
necrosis  varies  under  different  conditions,  and  may  l>e  geneml  or  limited, 
ie  constitutional  Hynqjtoms  are  delHrmiucd  by  the  amount  of  septic 
ibsorption  and  the  degree  of  pain  experienced. 

The  pHkcess  of  I'epair  is  by  granulation,  the  development  of  an  em- 
Tiryonic  tissue  which  advances  from  the  sides  and  bottom  of  the  cavity 
lis  the  slough  is  carried  away.  As  to  the  length  of  time  carbuncle  may 
ln>*t,  nothing  positive  c^n  be  stat^nl.  Usually  from  three  to  seven  weeks ; 
m  times,  when  the  process  i.s  subacute,  several  months. 

The  prognosis  depends  upon  the  condition  of  tlie  patient,  the  age, 
the  location  and  extent  of  the  lesion,  and  the  ability  of  the  capillaries 
and  lymphatics  to  resist  septic  absorption.  Occurring  in  diabetes  or  any 
thingerous  malady,  it  hastens  n  fatal  issue.  Situated  upon  the  face,  the 
Kra\"ity  of  the  prognosis  is  increased.  Tlus  is  in  great  part  due  to  the 
intense  ])ain  which  follows  an  invasion  of  that  part  of  the  body  in  which 
the  trifacial  nerve  is  distributed.  AVhen  located  on  the  thomx,  tlie 
pleura  may  become  involved,  tliereby  causing  a  gmve  comjdicatitm. 

The  treatment  should  look  to  the  immediate  impi*ovement  of  the 
patient's  vitality  by  all  available  means.  The  local  treatment  should  be 
directed  to  the  relief  of  tension,  the  arrest  of  the  invasion,  and  the  dis- 
charge of  sepitic  matter. 

The  only  jKtssible  objection  to  early  and  free  incision  is  ha»morrhago, 

nnd  the  operator  has  only  to  decide  between  the  danger  of  st^psis  from 

delayed  drainage  on  the  one  hand,  and  that  of  loss  of  blood  on  the  other. 

To  my  mind,  the  fear  of  hmmnrrhage  is  unfounded,  and  should  not  cause 

fa  driay  in  making  the  incisions.     The  ijatient  should  be  anffisthetized. 
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and  the  indurated  mass  incised  well  down  to  the  bottom  in  sereral 
tions.  Crucial  outs,  or  seveiiil  pamllei  innisious,  or  lines  radiating  1 
the  center,  may  Im*  made  as  tho  U>«ition  and  size  of  the  carbuncle 
indicate.  If  undernnning  has  been  extensive,  drainage-tubes  shoi 
employed.  Haemorrhage  may  be  controlled  by  i>acking  with  subl 
gauze.  Tlie  after-lreutment  should  l>e  hot  or  wurm^  sublimate-j 
dressings  applied  loosely,  and  covered  in  with  protective  or  oil-j 
Poultices,  if  employed,  should  be  made  with  sublimate  solution,  as  ] 
to  fore  directed. 

Ulcers. — An  ulcer  is  the  result  of  molecular  death  in  the  integn^ 
or  mucous  membrane,  and  the  underlying  ai-eolar  or  submucous  til 
The  process  of  necrobiosis  may  at  times  extf*nd  below  the  deep  fd 
Of  wliatever  variety,  an  ulcer  is  caused  by  a  failuiv  of  nutrition  iq 
part  affected.  The  arrest  of  nutrition  may  be  local,  as  in  the  uIq 
chancroid  or  with  a  varicose  condition  of  the  veins,  or  constitutiona 
in  the  late  manifestations  of  syphilis,  in  scorbutus,  etc.  Occurring, 
a  dyscrasia,  ulcers  are  even  then  more  apt  to  occur  in  parts  of  the  1 
subjected  to  abnormal  inteiference  with  tJie  circulation. 

Specific  ulcers  will  be  considered  with  the  diseases  of  wliich  i 
form  a  part.     Ulcers  may  be  divided  into  two  clinical  groups — the  4( 
and  indolent.    In  one,  the  mat+^rial  f(jr  repair  is  in  excess  ;  in  the  oj 
The  most  fi*equent  seat  of  xdcer  is  upon  the  anj 
aspect  of  the  tibia  at  its  middle  and  lower  porfi 
They  occur  almost  always  iu   the  aged,  and   cM 
among  the  poorly  fed  and  laboring  classes,  wher( 
erect  posture  is  of  necessii)'  maintained  for  manj 
cessive  hours.     Varicosities  of  the  veins  of  the 
extremities  must  be  put  down  as  the  most  cob 
non-specilic  cause  of  ulcers. 

The  treatment  of  ulcers  must  be  directed  tc 
cause  of  the  tissue  destruction.  In  varicosities  tl 
tegrity  of  the  circuliitiun  should  be  restored  byj 
porting  the  vessels  by  mechanical  means,  or  reli^ 
the  overpressure  by  position.  For  the  former  tho| 
tic  stocking,  properly  adjusted,  is  invalualde.  ] 
tin's  elastic  bandage  is  an  excellent  apparatus,  bq 
quires  considerable  care  in  its  even  and  skillful  a| 
cation.  When  neither  of  these  methods  is  avaiit 
pressure  may  l)e  successfully  employed  by  raeii| 
flannel  or  muslin  bandages.  An  elevated  positi<J 
the  foot  and  leg  should  be  maintained  iu  all  ulce 
the  lower  extremities. 

An  indolent  ulcer  demands  stimulation.  This 
bo  effected  by  the  oakiini -dressing.  Soft,  clean  oa 
should  be  well  soaked  in  1  to  B,!^^  sublimate,  sqiie 
out,  laid  over  the  ulcer,  and  held  well  in  place  1 
roller.  It  shoidd  be  changed  every  three  or  four  ^ 
Flo.  iM.  Sublimate  gauze  is  also  an  ethcieut  stimulating 
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iag.  Either  of  these  methods  should  take  the  place  of  the  old  pruotice 
of  burning  such  uhjtrs  with  escharotica.  Supporting  the  edges  of  the 
sureirith  well-adjusted  strips  of  diachylum  plaster  is  also  a  commendalile 
pnetipe.  The  strips  should  be  cut  about  three  fourths  of  an  inch  wide, 
udcnissed  in  a  spiral  manner  (Fig.  153). 

Irritable  uU'ers  require  ivst  and  foothing  applications.  lodoform- 
TOelinciiinimenr  (3j  to  3  j)  will  be  found  of  value.  It  should  Ih? applied 
oa  jmft  ninton-6annel  or  lint,  and  not  stmpjjed  down  tightly.  The  con- 
Mittitional  treatment  of  all  patients  suffering  from  ulcers  is  of  lii-st  im- 
{lotUurt'. 

Qnttffreiie  is  death  of  a  part  of  the  Iwxly  from  the  gradual  or  8udden 
inwtof  its  nutrition.  It  is  usually  applied  to  tlie  proeess  of  mortifiea- 
tbn  in  the  softer  structures.  The  analogous  condition  of  bone  is  called 
uerMtt.  Animal  tissues  have  two  modes  of  dying — the  one  is  malecit- 
ia^  or  ileath  by  granular  metamorphosis,  in  which  no  trace  of  the  an a- 
iiauical  or  histological  properties  of  the  tissues  remains;  the  other  is 
d»th  in  btt/A%  in  which,  although  the  tissues  deprived  of  life  undergo 
npid  (lecooifKisition  and  ultimate  disintegration,  they  retJiin  for  a  time 
BWDcthing  of  their  original  form.  It  is  to  denote  this  last  variety  of  tis- 
ne^aUh  that  the  term  gangrene  is  employed. 

There  are  three  varieties — namely,  the  acute^  or  moist;  the  chronic, 
UHiU,(iTdrT/  :  and  the  confuf/ioufi^  pJiorfedfrne^  or  ?tofipi/aI  fxangrene. 

Aca/r  fJangrcne. — The  chief  cause  of  moist  gangrene  is  the  sudden 
ifaskncdon  of  the  afferent  or  efferent  vessels  of  a  part.  AVhether  the 
Vtttjis  alone  orohidwl,  as  by  an  endxdus,  the  ligatui'e,  {»r  an  ao(^idental 
adntioQ  of  its  continuity ;  or  whetlier  the  venous  cun-ent  is  ari-ested 
whn*  the  artery  is  permeable ;  or  whether  the  nirest  in  both  systems  is 
sitnnhntttHiiis,  as  by  the  constriction  of  a  finger  with  a  ring,  or  in  the  case 
of  a  stningulatwl  hernia — the  jKxrt  beyond  the  lesion  is  charged  with 
\AnA  ffhirh,  arrested  in  its  (low.  loses  its  vitality  and  takes  an  early  part 
in  the  work  of  decompf>sition  which  ensues. 

^Vben  an  arUry  is  obliterated,  the  vitality  of  the  tissues  on  the  peri]>h- 
«nil  «klH  of  the  occlu.sjon  depends  upon  the  integrity  of  the  collateral  cir- 
ri. If  the  occlusion  is  gmdual,  tlie  enlargement  of  the  collateral 
^•^bes  is  usually  sufficient  to  carry  the  necessary  supply  of  blood. 
\»  wjircely  a  ixiint  in  the  arterial  system  where  a  collateral  route 
■oyiwt  be  established,  provided  that  the  process  of  obliteration  is  not 
twiadden,  and  that  the  blot>d  has  not,  by  reason  of  ronstilutional  dis- 
totwuv,  \ievii  deprived  of  its  nutritive  properties.  When  the-se  condi- 
(i'^ns  ilo  not  prevail,  mortitication  ensues  ^vith  a  rapidity  proportionate 
lorb  |»artial  or  total  ari-est  of  nutriliitn.  Piillor  is  the  immediate  and 
'wlifflt  symptom  of  arti»rial  obstruction,  fallowed  by  coldness  of  the 
«Wa.  and  i>ain,  which  is  nsually  not  acute.  Beginning  In  the  pnrts 
^bf*t  remov'd  from  the  heart,  the  i)hennmena  of  death  extend  toward 
til?  (filler  until  tiie  b<»rder-line  is  reached  between  the  living  and  dying 
tiswes.  Congestion  and  swelling  ore  not  marked  features  of  arterial 
cinjjmie.  The  normal  contractility  of  the  tissues,  an  elevated  position, 
AOil  the  iutlueuce  of  the  return  current  in  veins  with  which  those  of  the 
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part  involved  communicate,  tend  to  empty  the  vessels  beyond  t| 
of  obstruction.  Of  necessity,  however,  a  considerable  quantity  oi 
remains,  and  when  its  tiitw  is  arrested  its  function  is  lost,  and  its  eh 
join  in  tlie  general  decomjx>sirion  which  ensues.  In  the  imtra 
process,  gases»  notably  sulphuretted  hydrogen  and  those  resultia 
decomposition  of  the  fatty  tissue,  are  evolved,  and  the  coloring-m| 
the  blood  is  liberated.  Myosin,  the  albuminous  principle  of  % 
coagulates,  giving  a  temporary  sense  of  rigidity,  and  the  serumj 
remained  in  the  vessels  undergoes  transudation,  and  is  general 
tiibuted  among  the  tissues.  Cutaneous  sensibility  is  soon  lost,  a* 
momentary  pallor  gives  way  to  a  grayish  hue,  which  deepens  \ 
greenish  black  color.  Though  not  so  marked  as  in  the  condition 
ing  from  venous  occlusitm,  the  skin  and  subcutaneous  tissues  ] 
iuliltrated  with  fluid  and  gases,  giving  u  doughy  feel  uimju  pressm 
at  times  the  peculiar  crackling  of  emphysema.  Serum  and  hydro 
the  effort  to  escape,  may  at  various  points  be  caught  under  the 
vious  epidermis,  which  is  lifted  up  into  blisters.  In  resisting  ga) 
certain  tissues  retain  their  anatomical  featiires  longer  than  others,; 
and  tendon  are  slow  to  disappear,  and  at  times  the  arteries  wU 
destrnclive  change,  when  the  tissues  through  which  they  pass  baij 
entir*^ly  desti-oyed. 

In  a  case  which  recently  came  under  my  obsen-ation,  thi 
courtesy  of  Prof.  Fluhrer,  at  Mount  Sinai  Hospital,  in  which  gB 
was  induced  by  a  plast«r-of-Paria  dressing  (applied  in  another  : 
tion  for  stipi)ose<l  fracture  of  the  humerus),  mortilication  was 
first  in  the  thumb  and  the  tip  of  the  index-finger,  gradually  in 
the  other  lingers  and  the  back  of  the  hand  to  the  carjius,  where  ( 
cess  seemed  arrested  in  an  apparent  line  of  demarkation  in  the 
ment.  The  gangiene  continued,  however,  beneath  the  skin,  in 
the  extensor  muscles,  which,  after  amputsititm  above  the  ellxii 
found  to  have  entirely  disapjieared,  while  much  of  tlie  integume 
them  retained  its  vitality.  When  once  inaugurated,  mortification  < 
to  a  point  where  nutriti\'e  changes  in  the  tissues  are  sufficiently  a 
resist  death.  The  iiTitation  of  the  dead  tissues  produces  intlan 
and  the  formation  of  a  zone  of  embryonic  tissue  between  the  livi 
dead  structures.  The  line  between  this  embryonic  zone  and  the 
ened  slough  is  called  the  line  of  demarkation.  fl 

The  line  of  demarkation  is,  as  a  rule,  iiTegular  in  extent.  " 
part  has  been  constricted  until  dcjith  ensues,  the  line  of  sei)arati< 
1)6  a  well-defined  circumference ;  but  in  arterial  occlusion  this  ia 
exception. 

Following  the  phenomena  above  detailed,  rapid  putrefactive  i 
occur ;  the  soft  parts  drop  away  in  ollensive  shiughs,  leaving  tl 
projecting  from  the  stump  of  this  natural  ampntatlon. 

The  symptoms  of  gangrene  from  venoi/s  obstruction  differ  i 
essential  features  from  mortification  after  arterial  occlusion. 

Engoi^ement  is  more  marked,  since  the  cjinlia('  and  art<*rial  fo 
at  work  in  packing  the  tissues  beyond  the  obstruction  with  bl 
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is  of  a  purplish  hne  from  the  start,  pain  is  intense,  and  the  swelling 
and»  until  ccnigulatiou  is  accomplished,  there  is  a  sense  of  throb- 
in  the  affected  jmrl.  Tliere  is  at  fn*st  an  elevation  of  t<?nii)eratiire, 
I,  however,  is  of  short  duration.  Blisters  ai*e  more  numerous,  and 
faction  occurs  more  i-apidly. 

ne  from  combined  arterial  and  venous  occlusion  has  \t^  type 
"n  strangulated  hernia,  or  in  niortitication  of  a  finger  which  has  been 
I  oonstrictt!d  l>y  a  ring.  In  tliis  varietj',  aiTfSt  of  tlie  circulation  and  co- 
I  agubtioa  of  the  blood,  ara  more  abrupt.  The  remaining  features  of 
UMt  form  of  mortiflcation  do  not  differ  materially  fwnn  those  heretofore 

Trmtment  of  Moist  Gangrene.— When  an  artery  is  obstructed,  the 

find  indication  is  to  remove  the  obstruction.     Failing  in  this,  to  promote 

tbeMtablishmentof  a  collateral  circulaliun,  and  tomaint;iin  the  tenipem- 

tureof  the  part  affected.    The  position  of  the  limb  should  be  such  that 

jRonire  upon  the  structures  through  which  the  anastomotic  branches 

wo  should  l>e  avoided.     Cotton- l>atting  should  be  carefully  wrapped 

abfjut  the  fiart  to  the  thickness  of  several  inches,  and  oil-silk  or  rubber- 

■■pt*  iirolei^-tive  wrapped  around  this.     No  pressure  by  bandages  should 

■employed.     The  application  of  hot  water,  du*ectly  or  by  buttles,  is 

to  be  deprecated,  for  heat  is  now  known  to  produce  capillary  contraction. 

The  extremity  may  be  slightly  hiwered,  in  order  to  invite  (he  i\o\v  of 

l'li>j(l,  aUhough  care  slumld  be  taken  to  prevent  obstruction  of  tlie  veins. 

While  these  l^cal  measures  are  being  adopted,  certain  cojuttUutional 

tatoedies  may  be  indicated.     These  reh-ite  primarily  to  cardiac  stimula- 

Pfc,  (»pinm  to  relieve  pain  and  palliate  shock,  and  to  an  early  improve- 

nient  in  the  nutritive  quality  of  the  blood  ;  the  adniinistnition  of  alcohol 

ad  beef -juice,  and  the  careful  combination  of  those  articles  of  food  which 

^acceptable  to  the  patient,  and  are  known  to  be  rich  in  nitrogen.    Any 

ifltercurrent  disease  or  complication  will  indicate  a  modification  of  the 

trwtinent  to  suit  the  emergency.    As  death  progresses  aud  the  sloughing 

begins,  all  structures  which  can  be  removed  easily  and  without  pain 

•fcwildbe  ctU  away  with  dressing  forceps  and  scissors.     Iodoform,  freely 

^lirinkJfd  orerthe  sloughs,  will  prove  a  good  deodorizer,  or  tlie  dead  part 

W  kept  WTapped  in  sublimate  gauze,  soaked  in  1  to  5iJ0  solution, 

kfpt  moist  by  prot*^ctive.     When  the  line  of  demarkation  is  formed, 

BibljiDate  gauze  (1  to  1,(KK))  may  be  laid  around  tliis  locality,  to  guard 

septic  absorf>tinn. 

iirrhage  is  rare  in  this  variety  of  gangrene,  yet  when  it  does  occur 
s  the  ligature  or  compression. 

ent  (»f  gangrene  where  the  vein  alone  is  obstrncted,  in 
l»een  stated,  the  condition  of  engorgement  is  exti-eme, 
^^toadrt  the  elevation  of  the  part  in  order  to  facilitate  the  escape  of 
Mririd  thnnjgh  the  ven<»us  channels.  Tlie  tension  of  the  jKtrt  may  at 
land  iucisious  thmugh  the  de**p  fascia.  The  same  precautions 
ipeintnre  must  be  taken  here.  The  constituti<mal  treatment  will 
stimnlatinff,  yet  supporting,  and  the  local  management  of  the 
part  wili  be  the  same  as  given. 
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When  all  the  vessels  are  subjected  to  pressure,  it  is  essential  to) 
the  constriction  as  early  as  ]-)oasihIe.  However,  the  vitality  of  aii^ 
seemingly  dead  should  not  In?  despaire<l  of,  since  reatomtion  of  f^ 
after  prolonged  sti-augiilation  is  occasionally  witnesse<l.  Wheni 
phlegmonous  or  other  inflammation,  the  tension  is  so  extreme  thi 
gnnie  in  threatened  hy  pressure  of  the  exudation  upon  the  cipill^ 
larger  vesselsi,  free  incisions  should  l>e  made,  i)ai':dlel  with  the  i 
direction  of  the  vessels,  and  of  suflirient  depth  and  niimU^r  to  relij 
tension.  When,  as  in  thi'eatened  gangi-ene  of  a  finger,  the  swe| 
severe,  increasing,  uh  it  does,  the  tension  of  the  organ  and  its  ownc| 
tion,  incisions  are  also  demanded,  and  may  pi-event  mortificatioa' 
the  constricting  body  is  removed. 

Chronic.  Senile^  or  Dry  Gangrene, — Dry  gangrene  may  occut 
period  of  life.  Although  children  and  adults  are  occasionally  at) 
it  is  in  the  vast  majority  of  cases  a  disease  of  the  aged  ;  hence  it  if 
senile  gangrene.  i 

Calcareous  degeneration  of  the  arteries,  which  is  given  as  a  o 
senile  gangrene,  is  of  itself  a  result  of  general  impairment  of  nnt 
and  it  is  to  this  failure  of  the  heart  to  force  the  pix>per  qimnti 
quality  of  blood  to  the  tissues  that  we  must  look  for  the  cause 
disease.  I 

With  a  circulating  fluid  so  deficient  in  nutrition,  and  a  h' 
crippled  in  its  action  that  its  function  is  illy  performed,  it  is  not  ( 
to  understand  that  the  pressure  of  a  shoe,  a  contusion  of  the  foot 
lodgnu'nt  of  atheromatous  or  ralcareoua  parlit-lps  in  the  termini 
rioles  or  capillaries,  won  Id  precipitate  a  morbid  process,  scarcely  a] 
even  an  accident  for  its  inauguration. 

Si/mptoms. — In  many  cases  of  dry  gangrene  there  is  no  liistor. 
injury.  Symptoms  of  constitutional  debility  from  general  impi 
of  nutrition  usually  precede  the  local  expression  of  the  dise3S< 
lower  extremities  ai-e  most  fi-equently  affected.  The  patient  su 
times  from  coldness  of  the  hands  and  feet.  Shooting  pains  are  no 
quently  felt,  and  cmmps  occur  in  the  muscles  of  the  feet  and  calf 
leg.  In  exceptional  cases  there  are  none  of  the  alx)ve  premonitorj 
toms,  the  first  indication  being  the  appearance  of  a  brown  or  bh 
coloration  on  the  foot  or  toe,  or  an  insignificant  excoriation  may 
starting-point  of  the  morbid  process. 

From  this  the  disease  travels  in  the  direction  of  the  heart  wit 
ing  rapidity.  If  the  condition  of  anaemia  is  extreme,  there  wil 
intlammatory  discoloration  in  front  of  the  advancing  line  of  mortif 
tlie  skin  clianging  from  its  normal  pale  color  into  the  black,  dead 
the  niiiniiuihed  part.  The  putrescent  odor  of  wet  gangrene  is 
and,  instead  of  the  swollen,  doughy  ap]>earance  of  acute  niortil 
the  part  involved  becomes  hanl  and  shriveled.  The  march  of  the 
is  companitively  slow,  and  not  infieqnently  death  from  exh 
ensues  before  the  line  of  demarkation  is  formed.  In  exceptional  is 
the  disease  confines  itself  to  the  toes,  or  anterior  jiart  of  the  foot. 

Treatment, — The  p;ut  affected  should  at  once  be  euveloped. 
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lauingand  oil-silk  or  protective,  and  placed  in  a  position  consisteut  witli 
the  comfort  of  the  paiient.  No  operative  procedure  is  justifiable  until  a 
wvllJefinpd  line  of  demarkation  is  established,  unless  septic  absorption 
ocoiiH  tt)  threaten  the  safety  of  the  patient.  The  most  important  treat- 
ment U  (lirerfed  to  the  nutrition  of  the  individual  and  the  increased 
TTgiTdf  the  hwirt.     Opinm,  to  relieve  jmin^  is  as  much  of  a  necessity  as 

KDulants  an<l  food. 
Contfiyioux^  Phagedenic,  or  ffoapital  Gangrene. — Although  this  dis- 
%  iXTiirs  most  fretjuently  in  liospitals  crowded  with  woundetl,  where 
itilation  and  drainage  nre  deHcient.  instances  are  recorded  of  outbreaks 
rtew  the  m«:>st  careful  sanitary  refpilations  had  been  enforced.  No 
Maoaof  the  year  offers  an  immunity  from  its  ravages,  although  a  warm, 
aolst  atmosphere  is  most  favorable  to  its  development.  It  is  intensely 
GOKa^oufl,  The  inoculatif>n  may  be  effected  not  only*  tbrou;2;h  instru- 
iDctits,  sponges,  dressings,  or  the  hantls  of  the  attendants,  bnt  through 
tiu'  medinm  of  the  atmosphere.  As  to  its  infections  chanjcter  there 
txi-its  a  difference  of  <ipinion.  It  is  held  by  ob^en'ers  equally  competent 
«d  experienced  that  an  abrasion  is  essential  to  the  introduction  of  the 
iliseuef  and,  on  the  other  hand,  that  it  may  result  from  inhalation  of  the 
IDPrnus  the  vesicle  «nd  uher  appenring  as  a  l(K*aI  expression  of  the  sys- 
twnic  jafectiun.  The  epidemics  of  phagedenic  gangrene  may  vary  in 
Appearing  in  a  malignant  form,  it  suffers  no  wound  to  escape, 
f^  fre<|Ueritly  only  isolated  cases  may  occur.  While  a  healthy 
PODJitiiin  of  the  imlividual  will  favor  a  recovery  fn)m  the  effects  of  tins 
nuliiiy,  it  affords  Vkf\  exemption  from  its  inoculation  upon  the  wounded 
wrfwe.  It  may  be  ingi*af  ted  upon  any  form  of  abrasion,  at  any  stage  in 
tbe  pcficess  of  repair. 

^     !>to7ns. — The  effects  of  this  disease  may  be  studied  as  local  and 

Uithnai. 

When  a  recent  puncture,  or  fresh  and  minute  abrasion,  is  attacked, 

symptoms  are  the  formation  of  a  vesicle  and  the  appeamnce  of  a 

»ine  of  reilness  at  its  b:use.     The  rupture  of  the  vesicle  gives 

"^Fvtua  thin,  serous  tluid,  and  the  excoriated  base  becomes  covered 

•nth  a  gmyi'ih  mold.    The  infected  part  becomes  jxiinful  and  swollen, 

iikl,  if  (lie  disease  is  not  immiHiiately  arrested  in  its  progress,  a  rapid 

tlusTilution  of  the  tissues  ensues.     The  skin  liR^aks  down,  leaving  pre- 

<il*iOM  margins  to  the  diseased  area.      The  underlying  tissues  nre 

'-=•-;- .,1  more  rapidly  than  the  inteerument,  which  freiiuently  becomes 

liiicil  ti»  such  an  extent  that,  if  rejieated  careful  explorations  are 

^*  ramie,  the  true  condition  of  the  part  may  escape  observation. 

T'   '  the  lin»e  of  imieulation  the  wound  is  covered  with  a  gninulating 

■ ,  it  will  be  observeil  that  at  various  points  the  gi-anulalifm-tissue 

^ito florid  ot»lor,  l)ecomes  j)ale,  and  this  pallor  is  immediately  followed 

ftTlli,».ajipearance  of  a  grayish-black  mold,  which  rapidly  spreads  over 

^  I'ntire  wound.     The  normal  secretion  gives  way  to  a  dirty,  watery 

^i«clmi^.     The  odcir  emanating  fi*om  the  gangrenous  sore  is  exceedingly 

ufft-ovive  and  peculiar. 

ctinttitutionul  symptoms  are  those  of  acute  sej»tic«emia,  and  are 
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whtWly  dependent  upon  the  absorption  of  poisonous  material  at  tj 
of  the  disease  ^headache,  pain  in  the  part  affected,  irregulap  | 
movement,  hectic  suffusion,  followed  by  cold  i>€r8pirati*)n,  raj^ 
weak  pulse,  and,  aa  the  malady  progresses,  great  prostration,  dia 
delirium,  and  death,  which  results  usually  in  from  one  to  three  w< 

Prognosis. — Once  the  dj*ead  and  scourge  of  civil  as  well  as  xt 
hospitals,  contagious  gangi'ene,  in  the  achievement  of  modeni  si 
has  taken  its  place  as  a  complication  of  a  wound  annoying  and  ] 
ratlier  than  dangerous  to  the  life  of  the  individual.  A  fatiil  term: 
may  ensue  when  the  wound  is  contiguous  to  important  vessels, 
hjemorrhage  may  occur,  either  from  death  of  the  tissues  fi-om  gaj 
or  their  destruction  by  caustics  in  the  effort  to  arrest  the  disease 
prognosis  may  also  be  grave  when,  from  the  nature  of  the  inju 
deeper  portions  of  the  slough  can  not  be  reached,  and  drainage  » 
Under  such  conditions  death  is  apt  to  ensue  from  septic  absorpiioi 

Treatment. — As  soon  as  a  wound  is  attacked  with  gangrene  it 
be  mopped  with  pui*e  bromine  or  undiluted  nitric  acid.  Care  she 
taken  not  to  allow  the  escharotic  to  run  over  and  bum  the  uni 
skin.  IX  the  neighboring  integument  is  protected  with  vaseline  tb 
dent  may  be  prevented.  If  the  disease  has  been  in  progress  for 
two  days,  and  the  wound  is  covered  in  with  the  pulpy  mold  pec 
this  malady,  the  entire  wound  should  be  scraped  out  with  a  Volk 
spoon,  and  the  acid  or  bromine  thoroughly  api)lied.  AVhen  ll 
has  been  imdermined,  or  the  deeper  tissues,  aa  the  muscles,  involve 
incisions  should  be  made  in  oi*der  to  expose  every  portion  of  the  d 
tissue  to  the  action  of  the  caustic.  After  this  a  plug  of  iodofort 
should  be  laid  in  the  bottom  of  the  wound,  and  a  pile  of  loose  su 
gauze  (1  to  1,0(K))  added  to  this.  Where  a  ptmetrating  wound,  as  t 
or  puncture,  has  become  infected  under  conditions  that  will  not 
incision,  the  entire  track  of  wounded  tissue  must  be  subjected 
proce.ss  of  cauterization  and  rliftinfection.  In  order  to  accompli 
the  opening  or  o{>enings  of  the  wound  may  be  enlarged,  the  cavity  i 
thoroughly  with  sijuuges  fastened  to  Iiolders,  and  then  the  entir 
inundated  with  bromine.  Ether  should  be  administered  to  rell 
pain  of  the  applications,  and  opium  afterward. 

The  constitutional  treatment  looks  to  the  nourishment  of  the  ] 
The  sanitary  management  of  a  case  is  of  the  greatest  importance, 
tion  of  the  cases  attacked,  and  the  immediate  removal  of  other] 
from  the  same  ward,  tent,  or  locality,  is  urgent.  All  instruments 
be  disinfected  in  lO-per-cent  carbolic-aoid  solution,  or  by  l>eing  sul 
to  a  red  heat,  and  all  sponges,  dressings,  etc.,  instantly  burned 
floor,  walls,  and  ceiling  of  a  hospital-ward  in  which  a  case  of  pha, 
gangrene  has  occnn'ed  should  be  washed  and  irrigate<l  with  1 1 
sublimate  solution,  and  the  mattresses  burned. 


As  amputation  is  the  complete  separation  of  any  projecting  organ  or 
mt*ml>er  fmm  the  body.  While  the  term  maybe  applied  to  o|>erationa 
in  which  the  breast,  [lenuH,  srnjtum,  cervix  uteri,  etc.,  are  cut  away,  by 
htofs  nsaijce  and  common  consent  it  Ih  now  restricted  to  removal  of  the 
pxtwmities  or  their  sulxlivisions. 

An  amputation  may  be  accidental,  as  when  a  limb  is  torn,  cut,  or 
rmsheJ  ulT  by  machinery  ;  natural,  when,  as  in  senile  gangrene  from 
pratloal  failure  (jf  the  heart,  or  pathological  changes  in  the  arteries,  the 
(i«id  pdrtioQ  is  sepanited  at  the  line  of  demarkation  ;  or  surgical^  when 
BcieotilicaUy  performed. 

When  in  an  amputation  the  line  of  section  is  through  the  substance 

of  tiit'k)n«\  the  oi>eration  is  said  to  be  in  continnift/,  and  when  through 

an  iirtit'iUatiou,  in  contiguity.    The  removal  of  a  part  which  is  useless  or 

de/nnued,  the  presence  of  which,  however,  does  not  threaten  the  life  of 

!  ividujd.  is  culled  an  anjputation  of  expediency  ;  under  more  urgent 

...iioDs,  the  operation  is  one  of  necessity.  Amputations  of  necessity 
w  further  snlxlivide*!  into  those  after  accident  and  those  after  disease. 

Id  ampatalions  after  accident,  the  period  in  wliich  the  o])emtion  may 
I*  performed  is  divided  into  the  iiiimediate,  primary,  and  secondary. 
Aa  mmrdiale  amputation  is  done  during  the  prevalence  of  shock,  and 
OBttUy  within  from  two  to  six  htmrs  after  the  receijit  of  the  injury  necies- 
rftitiag  the  ojienition  ;  primary,  iift«r  reaction  from  shock,  and  before 
iullanimation  is  established — usually  within  twenty-four  houre  after  the 
injtuy ;  secondary,  when  performed  after  this  limit,  and  during  the  preva- 
leai'«of  inflammation. 

The  dangnr  i>f  death  after  amputation  depends  chiefly  upon  the 
tharticlrr  of  the  injnry,  and  the  location  of  the  line  of  section.  The 
I^ugDiwis  bectimes  grave  in  proportion  to  the  exhaustion  of  the  patient 
toarH*ult<*f  ha^nuM-rhage,  sluw'k,  sepsis,  or  of  any  dyscrasia  or  inter- 
fOTMit  disease. 

\*>  to  the  line  of  section,  there  are  iirjctically  no  exceptions  to  the 
'^f  that  the  rate  of  mortality  is  proportionate  to  the  diameter  of  tlie  iwvrl 
'Ij^i'lwi  and  the  proximity  of  the  section  to  the  trunk.  Thus,  amputa- 
tious  of  (he  lower  extremity  are  more  fatal  than  tln)se  of  the  ujiper,  those 
0^  the  hip  more  fatal  than  through  the  middle  and  lower  third  or  through 
tiieleg,  while  the  same  comparison  holds  good  from  the  shoulder  out 
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As  to  the  age  of  the  patient,  it  may  be  said  that  the  death-rate  i 
ally  increases  with  each  derade  of  life. 

Operations  of  expediency^  when  properly  perfonned.  may  be  a 
ered  as  practically  fi-ee  fi-om  dauger,  for  the  reasons  that  the  genen 
dition  of  the  patient  is  good,  and  the  section  through  clean  and  lu 
tissues.  Amputations  after  non-malignant  disease^  such  as  desti 
arthritis  and  osteitis,  are  comparatively  free  from  danger,  provide 
general  sepsis  and  consequent  exhaustion  have  not  occurred  prior  \ 
operation.  Amputations  necessitated  by  malignant  neoplasms  are 
cially  dangerous  only  in  pioixn-tion  to  the  degree  of  m:ilignancy 
tumor,  together  with  the  general  deteriomtion  of  the  tissues  as  a  rei 
the  prevailing  cachexia. 

Amputations  after  accident  are  most  fatal,  and  the  statistics  sho 
primarj'  ojx^rations  are,  in  general,  more  dangerous  than  those  di 
the  secondary  period. 

Lastly,  the  value  of  the  bloodl*'S8  operation,  together  with  the 
from  intlainmation  and  sepsis,  which  a  thorough  knowledge  and 
tice  of  t!ie  antiseptic  method  guanintees,  can  not  be  nverestima 
diminishing  the  death-ra-te  after  amputation.  The  employment 
march's  bandage,  ttie  deiigation  of  the  vessels,  the  use  of  sulj 
irrigation,  and  the  pennanent  antiseptic  dressings,  have  been  her< 
descri!)ed. 

Amputations  are  much  less  frequent  now  than  ftirmerly,  and  tl 
little  doubt  that,  in  the  present  rapid  advance  in  the  science  of  so 
and  the  greater  perrecli<m  in  its  art,  the  time  is  not  far  removed 
amputations  for  other  cause  than  gangiviie  will  be  c<)mi)amtivel3 
To  the  consummation  of  this  hope  the  education  of  the  laity  becoa 
first  duty  4)f  tlie  jiractitioner.  Very  few  deformities  would  lead- 
necessity  of  amputation  if  in  (heir  incipiency  tlie  services  of  a  a 
surgeon  were  obtained.  And  this  is  equally  true  of  those  lesionsi 
joints  and  bones  for  which  the  necessity  of  amputation  would  l>e  i 
tiomil  if,  !it  the  earliest  symptoms  of  diseitse,  the  proper  treatmen 
instituted.  Even  when,  fmm  neglect,  extensive  neiTosis  or  dest^ 
arthritis  shall  have  occurred,  exsections  of  the  diseased  tissues  I 
always  be  preferred  to  amputation,  notwithstanding  the  shortening* 
may  result,  for  a  stiff  joint  and  a  short  limb,  cipable  of  even  1 
motion  and  body  support  or  function,  is  far  better  than  the  most  ] 
prothetic  apparatus.  ]l 

Malignant  or  non-malignant  neoplasms  often  unnecessarily  1^ 
amputation  when  an  early  and  wide  excisicm  of  the  growth  wol 
great  jirobahility  luive  arrested  the  disease  and  saved  the  limb.  H 
even  of  doubtful  diagnosis,  in  the  earlier  days  of  the  appejirance  ■ 
tumor,  the  benefit  of  the  doubt  should  l>e  given  to  the  ultimate  sal 
the  part,  and  tlie  knife  freely  use<l. 

As  to  the  propriety  of  performing  an  immediate  amputation  al) 
jury,  it  is  exceedingly  questionable.  The  conditions  which  would  j 
this  i)ractice  will  rarely  prevail.  Even  ]>rimary  operations  shon 
exceptional  in  this  age  when  the  value  of  drainage  is  so  fully  appro^ 
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wdihe  danger  of  sepsis  diminished  by  the  faithful  employment  of  that 
cleaniiness  which  is  found  in  the  antiseptic  method. 

In  extensive  laeerations  of  the  soft  parts  and  fraoture  of  bone,  the 
intlications  in  treatment  entitled  to  the  first  <;onsideration  may  be  stated 
Mlwln^:  arreat  of  hiemorrhage  by  the  catgut  ligature  ordirert  jiressure, 
tfanm^h  dminage,  i<Hlofortn  and  KuMimate  dressings,  fixation  of  the  i>iirt 
HWuUly  in  an  elevated  swing  ^Figs.  7,  114,  1P4) — with  constant  irriga- 
txnis  a  last  resort.  If,  despite  all  these  precautions,  septicaemia  should 
wear,  or  ^rangrt»ne  result,  amputation  is  necessitated, 

Tl)p  tir>t  gt»neral  law  in  i>erforming  an  amputation  is  that  no  more  of 

iVmt^mber  should  be  cut  away  than  is  absolutely  essential  to  the  safety 

of  ttie  patient.     Any  exception  to  this  rule  will  be  given  along  with  the 

spwial  amputation  to  which  it  may  apply. 

While  it  is  always  desirable  to  make  an  amputation  wound  through 

y  tissues,  this  should  not  l>e  done  at  tlie  expense  of  the  part  in- 

l  for  flaps  made  through  inflamed  tissues  heal  readily  enough,  and 

"iftrnuelement  of  danger  to  the  life  of  the  patient  when  properly  drained. 

Meih(xl  of  Operativg. — In  making  an  amjmration,  nn  matter  what 

shape  the  incisions  may  take,  the  jwint  of  first  importance  is,  that  the 

w(i  parts  w^hich  are  to  form  the  covering  or  hood  for  the  bone  sliall  be 

lonfienorigh  to  be  free  from  tension  after  the  sutures  are  adjusted  and 

i^fdpr^sing  completed.     It  is  always  wiser  to  err  on  the  safe  side,  and 

make  the  Uajts  a  little  too  long  than  too  sliort,  for  it  is  a  sim])!e  matter  to 

trim  tiicm  down  to  the  proper  length.     In  doing  this,  some  allowance 

■'  liways  be  made  for  the  additional  retraction  which  occurs  after  tlie 

I  juot  is  removed  and  consciousness  is  restored. 

I  Tire  direction  of  the  line  of  incision,  and  the  shape  of  the  cufT  or  flaps, 
fcrfiil 'If  jtend  in  part  upon  the  shape  of  the  limb  at  the  point  of  section,  aa 
B^"  ^  ihe  <'ondition  of  the  soft  tissues  fntm  which  the  covering  is  to  be 

Wbile  the  rule  just  given — namely,  to  have  plenty  of  flap — is  essential, 

u  i'!  wiircely  of  less  inipi>rtance  to  guard  against  alt  interference  with 

liifQuirifion  of  the  integument  which  covers  in  the  stump.    To  this  end 

"^'h  handling,  and   the  employment  of  strong  and   irritating  solu- 

^^  shouI<i  be  avoided.     In  general,  that  flap  will  unite  most  readily, 

•ail  jirove  most  satisfactoi-y,  in  the  formation  of  which  the  nonnal  rela- 

f  the  .skin   to  the   subcutaneous  soft    tissues  is  least  disturbed. 

mg  this  rule,  preference  should  be  given  to  solid  flaps  wiiich  aro 

^*d  of  all  the  soft  tissues  lifted  from  the  periosteum.     Again,  it  is 

^  preferable  to  divide  the  skin,  muscles,  vessels,  and  other  soft 

.  >  squarely  across,  and  not  oliliipiely,  as  must  of  necessity  be  done 

ialorming  flajis  by  tninsfixion.     This,  the  solid-Jlap  method,  is  ajiplica- 

•"•••tomost  amputations — as  will  be  shown  farther  on— in  patients  of 

^'fit  muscular  development,  and  with  little  or  no  subcutamxtus  areolar 

fiwue,  for  a  closely  dissected  skin-flap  in  this  class  of  cases  is  always 

'**'JH*tif>nable,  on  account  of  Ihe  danger  of  sloughing.     When  the  soft 

■  'he  line  of  section  aiv  very  thick,  and  when  the  integument  is 

.  .<'d  by  a  fair  quantity  of  underlying  fat,  the  solid  flap  will  at 
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times  be  found  to  be  objectionable,  and  flaps  composed  of  skin  a| 
subcutaneous  tissues,  duwn  to  the  deep  fascia,  preferable.  i 

The  methods  of  ampuuiiiug  an  extremity  may  therefore  be: 
solid  Jlap^  composed  of  all  the  soft  tissues  lifted  from  the  perios 
second,  skin-Jlap^  composed  of  the  Integument  and  the  subcnta 
tissue,  down  to  the  d(*ep  fas<Ma;  third,  mired  Jlap^  composed  of  a| 
one  side,  and  of  all  the  soft  tissues  on  the  other. 

Flaps  composed  of  the  integument,  together  with  all  the  nnde 
8oft  tissues,  may  be  made  by  the  circular  method,  fijrtniiig  a  sinffl 
or  by  the  double-bevelfd  tlap,  made  by  transtixion  and  cutting 
within  out,  or  by  cutting  directly  down  from  the  surface.  I 

Oirtyular  Solid  Flap^  irith  Perpendicular  Slit — First  Mefhod.' 
posing  that  the  section  is  through  the  right  humenis,  ut  the  junoj 
the  middle  and  lower  thirds,  proceed  as  follows :  Place  the  pati 
that  the  member  to  be  removed  projects  well  over  the  edge  of  the 
Knvelop  the  rest  of  the  body  with  necessary  wi*aps,  and  cover  all  ii 
rubber  cloth,  so  arranged  that  the  irrigating  fluid  will  not  reach  on 
tion  but  the  ami.  If  folded  pniperly  into  a  ti*ough- shape,  the  sc 
will  be  conducted  into  a  vessel  beside  the  table.  The  entire  ban 
arm  should  be  washed  with  soap  and  water,  cleanly  shaved  for  six 
above  and  below  the  line  of  section,  and  in  succession  washed  wit 
phuric  ether  and  a  solution  of  cori*osive  sublimate  (1  to  3. IX M)). 
inflamed  or  suppurating  surfaces  are  exposed,  close  to  the  line  i 
putation,  these  should  be  irrigated  with  sublimate,  and  thor< 
scraped  out  and  again  iirigated,  after  tlie  Esmarch  bandage  ha 
applied.  Towels  wet  in  warm  (1  to  3,00ij)  sublimate  solution  ai 
wrapped  about  the  hand,  forearm,  and  arm,  the  extremity  elevai 
order  to  facilitate  gravitation  of  blood  toward  the  center,  ai 
Ksmarcli  handagH  tightly  upplifd,  froju  the  tinger-tips  to  the  axill 
soon  as  the  constricting  band  is  secured  at  or  close  to  the  axil 
bandage  beyond  is  removed,  and  all  exposed  parts  not  in  the  f 
opemtion  t'overed  with  fresh,  warm  sublimate  towels.  The  assig 
of  positions  about  the  table  are  shown  in  Fig.  154.  The  operator 
80  that  the  nunprefen-ed  hand  (usually  the  left)  grasps  the  n 
between  the  line  of  section  and  the  trunk,  and  thus  stead>ing  the  t 
the  instniments  are  used  by  the  right  hand.  The  first  assistant 
where  lie  can  most  easily  reach  the  wound,  for  purposes  of  sjm] 
retracting  flaps,  etc. ;  the  .second  is  placed  directly  between  the  o] 
and  the  instrument-trays ;  the  iliird.  attends  to  the  anaesthetic,  h 
the  cone  so  that  the  expired  air  and  other  vapor  will  nut  annoy  the 
tor ;  the  fourth  holds  the  member  to  be  removed,  grasping  the  elbo 
his  left  hand,  and  the  wrist  and  foivarm  with  the  right ;  the  fifth  % 
to  the  irrigator ;  the  sia:th  and  senentli  art*  intrusted  with  the  spong 
of  whom  holds  in  one  hand  a  basin  of  freshly  squeeze<l  out  sponge 
in  the  other  a  second  basin  for  ibose  which  have  become  soiled  or  I 
Both  should  be  within  easy  reach  of  the  first  assistant.  The  duty 
seventh  iussiatant  is  chiefly  to  rinse  the  sponges,  procure  fresh  tow« 
A\Tien  possible,  it  is  always  convenient  to  liave  two  extm  ordt 
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5ne  for  waiting  upon  the  antesthetizer,  and  the  other  for  purposes 
(genenil  utility. 
Operation — FirH  MetJiod.—VkKxh  the  left  Imnd  slide  the  skin  towai-d 
eihoulder,  and  at  a  point  sufficiently  below  the  line  of  section  through 


V-^    y   \u^ 
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bone  to  afford  ample  covering  (something  more  than  one  half  the 

eler  of  the  limb,  measured  where  the  saw  is  to  he  ap})lied),  make  a 

vtilar  cut  around  the  member,  dividing  the  slcin  and  eubcutaneous  fat 

town  to  the  deep  fasoia  (Fig.  ITj^).     The  ujfjx'r  margin  of  this  wound  is 

cted  toward  the  body  as  faraa  possilde,  and,  at  tJiis  line  of  retraction, 


^Z^, 


Fin.  IftS.— Circular  indsion  Ihintt^h  tba  nkin. 


'•t  ihp  same  knifo  (a  g*jod  scalpel  is  preferable)  rut  all  the  remaining 
pfttJasaes  sqimrely  down  to  the  periosteum  (Pig.  150^  An  incision  is 
parallel  with  the  axis  of  the  humerus,  on  the  outer  (or  non- 
WnJInrt  side  of  the  arm,  dividing  everything  to  the  periosteum,  and 
stendiug  up  to  the  point  whei-e  the  bone  is  to  be  sawn  tluough  (Fig. 
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167).     With  a  dry  dissector  (the  handle  of  the  scalpel  will  usually  suffice) 
— only  using  a  sharp  instrument  where  necessary— lift  the  tissues  closely 


Flo.  156.— Tbe  uune,  oontiauod  down  to  the  bone. 


from  the  periosteum  until  the  solid  cuflf  can  be  folded  back  (without 
over-traction  or  bruising)  sufficiently  to  expose  the  bone  at  the  point  of 


Fto.  lAT.^LoDf^tudiii^  infauoD. 


section.     A  towel  moistened  in  1  to  3,000  sublimate  (or  a  split  retractor) 
is  now  wrapped  about  the  cuS  or  flap  and  the  bone,  so  that  the  tissues 


which  compose  the  flap  may  not  be  bruised  or  fom  by  the  saw,  and  at 
the  same  time  be  protected  from  having  the  bone-dust  scattered  over 
the  cut  surface  (Fig.  158). 
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In  applying  the  saw,  it  18  best  to  place  the  oenter  of  this  instriniK'nfc 
against  the  bone  close  up  to  the  retractor,  always  holding  its  blade  in 
surh  relatifiH  to  the  bone  that  the  sawn  surfare  will  be  jw rpeii(iicular  to 
th*'  axis  of  the  bone.  A  few  shnrt  strokes  will  suffice  to  cut  a  trench  or 
h<ild  for  the  saw,  which  may  then  be  more  nipidly  used.  The  operator 
steadies  the  meml>er  with  his  left  hand  on  the  central  side  of  the  wound, 
while  the  a-ssistant  holds  the  extremity.  As  the  section  is  about  l>einfir 
completed,  he  is  directed  to  cease  all  traction,  simply  supporting  the 
weight  of  the  limb,  and  thus  s]>linteriny:  may  be  avoided.  The  last  few 
strokes  of  the  saw  should  \m  very  lightly  and  carefully  made,  to  avoid 
the  same  accident.  The  retractor  is  allowed  to  remain  after  the  bone  is 
divided  and  the  ampuf*nted  part  i-emoved,  and  until,  with  a  bone-cutter 
or  cartilage -knife,  the  circumference  of  the  cut  surface  is  smoothed  and 
rounded  off.  In  doing  this,  the  force  applied  should  always  be  toward 
the  center  of  the  bone,  to  prevent  stripping  up  the  periosteum  or  splin- 
tering. 

The  practice  of  dissecting  a  periosteal  cnff,  at  one  time  recommended 
'or  the  puriMtse  of  covcnng  over  the  end  of  the  bone,  is  now  justly 
t  abandoned.     While  it  succeeded  in  some  instances,  in  many  it  gave  rise 
I  great  annoyance,  necessitating  a  sei^cmd  operatitm  on  account  of  ex- 
'^stosis  or  necmsis.     The  retractor  is  now  removed,  the  stump  irrigated, 
^nd  the  surface  then  thoroughly  dried  with  sponges,  so  that  the  vessels 
Hiiiy  be  swciired.     The  larger  arteries  and  veins  may  be  readily  f()und, 
■nd  the  ends  seiz*»d  with  the  forceps.     All  the  tissues  should  be  care- 
folly  strippt^d   from   tlinse  by  a  blunt  instrument  (grooved  director), 
an«l,  when  the  catgut  is  thus  applied,  the  oj)erator  is  siu-e  that  no  nerve- 
lia.sue  is  caught  along  with  the  vessel.     For  tlie  larger  vessels  the  double 
or  friction  loop  (Fig.  1 13)  should  Iw  employed  ;  the  single  knot  will  suffice 
lor  the  smaller.     Wlien  ligatures  have  been  applied  to  all  the  vessels 
which  can  be  recognized  by  the  eye,  other  *' bleeding  points"  may  be 
tUscovered  by  grasping  the  limb  a  few  inches  alx>ve  the  line  of  section 
wad  tht'n  forcing  out  the  snnll  quantity  of  blood  which  remains  after 
J^miirch's  bandage.     As  it  oozes  out  over  the  cnt  surface,  its  point  of 
♦•xit  may  be  caught  up  by  the  broad-jawed  forceps,  and  in  doing  this 
it  is  Tisually  necessary  to  pick  up  a  small  bit  of  whatever  tissue  may 
N»  immediately  about  the  vessel.      In   tying  a  catgut  thread  around 
tlipsc  vessels,  the  loop  should  be  tightened  upon  the  jaws  of  the  insti-u- 
oi^nt  on  the  slope  nearest  the  pointy  for  as  it  is  further  tightened  it 
giasps  ihM  m**tal  closely  and  slitles  over  the  end,  including  no  tissue 
''"t  iliat  already  in  the  grasp  of  the  forceps.     Having  proceeded  thus  far, 
"i^Miimp  being  elevatetl,  the  wound  .should  be  tilled  with  clean  warm 
•Ponpes,  covered  with  sublinuite  towels,  and  linnly  compi-essed  by  the 
«P**rator  while  the  assistant  removes  the  tourniquet.     After  waiting  two 
"f  tiuve  minutes  for  the  vessels  to  fill,  one  by  oup  the  sponges  are  care- 
''lUy  removed,  and  any  bh^ding  points  caught  willi  the  forceps.     When 
WPS*- shall  have  l>cen  tied,  the  wound  should  again  be  iloodeil  with  warm 
1  loH.iHXt  sublimate,  jiacked  with  sponges  well  squeezed  out,  the  whole 
covered  iu  with  sublimate  towels,  and  bimanual  compression  employed 
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for  five  minntes,  when  it  will  be  seen  that  all  Meeilin^  has  pract 
ceased.    The  genenil  ooaing,  especially  that  from  the  end  of  the 
may  I)e  controlled  by  jnvssure  and  position  after  the  sutui-es  are  ap 
Tn  sewing  up  the  cuff,  alternate  deep  and  superficinl  sutures  sho( 
employed ;  the  former,  about  half  an  Inch  apart,  sltould  enter  th* 
from  one  half  to  three  fourths  of  an  inch  from  the  edge  of  the  w^ 
pass  about  the  same  deptli  through  all  the  tissues,  and  emerge  q 
same  distance  from  the  wound  on  the  opposite  side.     The  intervj 
row  should  be  half  way  between  the  deep^M*  sutures,  and  slionld  be 
duced  t<i  a  depth  of  one  fourth  of  an  inch.     In  tying  the  siitur^ 
double  or  friction  knot  should  be  employed  for  the  first  loop.  Id 
holds  and  keeps  the  edges  from  separating  while  the  second  knot  \S' 
tied.    The  knots  should  be  kept  to  one  side  of  the  line  of  appositio! 
considerable  degree  of  care  is  essential  in  bringing  the  edges  nicd 
accunitely  in  apposition,  for  if  the  skin  is  infolded  and  the  epid 
surfaces  brought  in  contact,  bad  union  will  result,  and  the  same  i 
if  any  of  the  subcutaneous  tissues  project  between  the  edges, 
the  threads  are  being  tightened,  infolding  may  be  obviated  by  1 
the  edges  with  a  grooved  director,  while  the  same  instrument  mi 
employed  to  push  any  projecting  fat  or  other  tissues  back  nnd< 
skin.    In  tying  the  knots,  the  degive  of  traction  should  just  be 
cient  to  bring  the  plane  surfaces  of  the  wound  together  without  t 
ling.     The  drainage-tubes  should  be  inserted  as  the  wouud  is 
closed,  and  should  be  numerous  enough  to  drain  the  cuff  at  all  p 
In  clean  amputations  JJeuber's  bone-drains  should  always  be  use< 
cutting  through  intlamed  or  intiltrated  tissues,  the  rubber  tulles  are 
If  (as  is  preferable)  the  stump  is  kept  elevated  after  the  operatj 
will  be  necessary  to  bring  at  least  one  of  the  tubes  out  at  the  upp< 
of  the  longitudinal  incision,  while  another  may  project  at  the  tiji  ( 
stump.     No  matter  what  style  of  flap  is  used,  the  tubes  should  a 
lead  from  the  deepest  portion  of  the  wound,  and  have  exit  at 
declination  that  the  free  outtiow  of  all  liuids  will  take  place  into  the 
ings.    A  safety-pin  should  be  passed  through  one  side  of  the  tl 
prevent  its  being  pressed  into  the  wound  by  the  bandaging,  or  a  i 
may  serve  to  hold  it  in  position.     The  noxzle  <jf  the  irrigator  shouli 
be  introduced  into  one  of  the  tubes  and  the  cuff  flooded  nntil  the 
runs  out  clear  and  until  the  entire  flap  has  been  well  distended- 
excess  of  the  solution  is  squeezed  out,  a  strip  of  iodoformized  ga 
wound  around  the  tubes  (not  obstructing  their  caliber),  and  canied 
the  line  of  approximation,  extending  about  three  fourths  of  an  in 
either  side.     The  stump  is  now  wiped  off  with  sponges  and  im 
aUdy  enveloped  with  sublinuite  gauze  to  the  thickness  of  about  one 
This  should  be  applied  in  layers,  starting  from  well  above  the  end  i 
stump,  by  carrying  a  layer  around  the  limb,  and  following  this  y 
second,  which  overlaps  the  first  about  two  inches,  and  so  on  unl 
last  layer  projects  well  beyond  the  end  of  the  stump.    Over  the 
large,  thick  sheet  of  gauze  is  laid.     A  layer  of  absorbent  cotton, 
one  inch  thick,  is  now  wi'ax)])ed  around  and  over  the  end,  ani 
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(flwlopwl  by  a  large  sheet  of  rubl>er-ti8sne  protective.  A  roller  ia  car- 
ried nTer  all  To  hold  the  dressing  in  place,  and  to  make  compression 
fiuicient  to  arrest  oozing.  It  is  impossible  to  say  how  much  pressure 
v^nkUw  employed,  since  this  knowledge  can  only  come  from  practice, 
liQi  the  bandage  should  be  fairly  tight.  Over-pressure  at  the  tip  should 
be  iToiile*!,  especially  where  the  Hap  folds  down  on  the  end  of  the  bone, 
iilhe  last  banditge  is  l>eing  npplied,  a  short  splint,  tho  end  of  which 
pDJectaa  couple  of  inches  beyond  the  stump,  should  be  inserted.  This 
BtBidiett  the  limb,  and  is  useful  in  keeping  tlie  stump  elevated,  especially 
then  &n  ampiiiaticm  is  made  near  the  trunk.  If  the  last  roller  is  made 
wui  before  being  applied,  it  will  be  less  liable  to  slip. 

8och  a  dressing,  under  the  strict  antiseptic  method,  is  not  usually 
laiKiTed  before  the  tenth  or  twentieth  day,  and  in  the  majority  of  cases 
»b*re  an  amputation  is  matle  through  comparatively  healthy  tissues  a 
single  dressing  is  sufficient.  Tlie  indications  for  its  removal  are  haemor- 
thap  of  an  alarming  nature,  great  pain,  high  febrile  movement  (not 
wanting  the  reactionary  fever  which  follows  within  twenty-fiiur  hours 
ifier  the  operation),  and  excessive  dist^harge  beyond  the  zone  of  anti- 
jjtpsi.-*.  with  decomposition. 

Onlinary  bleeding  may  be  controlled  and  permanently  arrested  by  an 
light  roller,  or  Esmarch  bandage,  loosely  applied  for  an  hour  or 
A  rise  in  the  tem|>erature  of  loa'*  to  lit3°  on  the  second  day,  or 
Wter, snggests  intlammation  and  .sep.sis.  Lastly,  when  the  .senim  or  Unids 
&™d  the  stump  seep  under  the  dressing  and  decompose,  the  change  is 
inwsBitated  on  account  of  the  o<lor.  AVhen  a  new  dressing  is  made,  the 
nine  antiseptic  precautions  should  be  employed. 

Snvitid  Method — Oblique  Solid  Flaps  by  TYansJlxion. — Seize  the  arm 
"^▼itb  the  left  hand  so  that,  as  all  the  soft  tissues  are  pinched  up  on  its 
inEt'riftr  aspect,  the  thumb  and  index-finger  on  opposite  sides  will  be  just 
ilwve  rhe  point  at  which  it  has  been  decided  to  divide  the  bone.  The 
point  of  a  lonir  knife  is  pushed  from  the  outer  side  (right  arm)  horizon- 
ttllyilown  until  it  impinges  upon  the  center  of  the  bone;  thu  Imndle  is 
^TKeed,  the  point  grazes  over  the  bone,  the  liandle  is  now  elevated,  and 


^^^ 


Fio.  1&9.— Uakinj;  fiap*  b;  tnuitfixioiL 


^Sppfiint  made  to  project  exactly  opposite  and  on  the  same  plane  with  the 
Dtof  entrance  (Fig.  1.59).    Byalongsawingmovement  the  knife  is  made 
i«at  directly  along  the  bone  until  within  irom  one  half  to  one  inch  of  the 
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limit  of  thft  flap,  when  it  is  turned  rather  abmptly  out,  shaping  aj 
rounded  flap.  This  is  held  back  by  the  oi)erator'8  left  hand,  the  pi 
the  knife  is  insinuated  l>etween  the  muscles  and  the  bone,  is  mi 
glide  along  the  posterior  surface  of  the  bone,  and  to  oome  out  at  oj 
near  the  periosteum  on  the  opposite  side.  A  seoond  symmetrical  t 
made  in  the  same  way  as  the  first.  The  i^etractor  is  applied,  ad 
opemtion  jmd  drt.\ssing  complt*t/Hl  as  l>efore.  i 

In  making  an  amputation  by  transtixion,  it  is  usually  advised  | 
the  non-vascular  flap  first;  bnt,  with  a  safe  tourniquet  applied,  thf 
caution  is  unnecessiuy,  I 

Third  Method — Oblique  Solid  Flaps^  by  cutting  from  the  Sur^ 
Cutting  from  the  surface  toward  the  bone,  the  first  crescentic  incisio 
lines  one  flap  and  goes  down  to  the  deep  fascia  (Fig.  160).    After  th 


Fiu.  160.— ObUque  KtUd  flaps,  duhIi!  by  oultioff  downward  Iroio  tba 


retracts,  the  muscles  and  remaining  soft  tissues  are  divided  from 
obliquely  down  to  tlie  point  of  section  through  the  bone.     The  oj 
flap  is  made  in  the  same  manner,  and  the  operation  completed  as  b 


Skin- Flaps ^CircyZar^  Modified  Cireitlnr,  On 

and  Double  Rectangular, 


Dovhle  Crtt 


First  Method—Circular.— ^t^fore  commencing  the  incision,  gra 
arm  firmly  near  the  line  of  incision,  and  slide  the  integument  upw 
far  as  it  will  go.  In  doing  this  operation,  a  good  scalpel  is  prefera 
the  long  knife.  The  incision  should  go  straight  down  to  the  fascia 
covers  themusrles,  and  directly  around  the  limli  by  successive  stroke 
the  scaljH.'!,  so  thai  the  radius  of  the  circle  described  will  be  at  an  a: 
90°  with  the  axis  of  the  humerus  (Fig.  161  «).  When  this  is  com] 
catch  the  edge  of  tlie  flap  with  a  mouse-tooth  dissecting-forceps,  p 
connective  tissues  wliich  attach  it  to  the  fascia  al>out  the  muscles 
stretch  by  pulling  the  skin  upward,  and  with  well-directed  stra 
touches  with  the  point  of  the  knife,  which  should  be  kept  fi-om  wo! 
the  skin,  raise  the  flaj)  throughout  the  entire  circumference  of  the  v 
As  this  dissection  proceeds,  the  loosened  sleeve  of  integument  i 
rolled  up  until  the  point  where  the  muHclos  and  bone  are  to  he  divi 
reached  (Kig.  HU  b).  Just  at  the  margin  of  the  reflected  flap  the  » 
Bues  are  now  divided  sti'aight  down  to  the  bone,  the  line  of  sect 
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licular  to  the  axis  of  the  limb.    The  pf^riostenm  should  next  be 
Ib  the  circumfei-ence  of  the  bone  wliere  the  saw  is  to  enter. 


yy 


Fio.  1«1.— (Modified  inva  ERnuLTch.) 


%0R^  Mi'tliod — Modified  Circular. — The  foregoing  method  shonld 
ibe  modified  by  a  perpendicMihir  incision  tlirough  to  the  muscles, 
ice  this  not  only  renders  the  dissection  morc  rapid,  but  does  away  with 
Ipnnnpressiiry  bruising  to  which  tbe  unspUt  cuff  is  subjected  as  it  is 
^\H  ii['on  itself. 

Third  Method — Oi)al.—\t  not  infrequently  occurs  that  the  condition 
jfthcmifr  ])arts  near  the  line  of  amputation  will  not  permit  of  an  incision 
(•lly  around  the  limb  without  a  too  great  sacritice  of  the  member, 
such  circumstances,  an  oval  or  elliptical  incision  may  be  made, 
I  iliis  way  integument  fuou^^h  secured  to  rover  in  the  stump.  The 
Ddinal  slit  may  be  added  to  this  operation. 
^Hr(h  MtUifid — Double  CrescenUc. — ^The  circular  operation  may  l>e 
■•lier  modified  by  making  two  crescentic  skintiaps  of  equal  size,  the 


Fw.  16S.— <Aft«r  EitDDor^) 


\  of  these  being  at  tlie  line  of  section  of  muscle  and  bone.    The  same 
auiion?t  ns  pven  above  are  necessaiy  to  secure  enough  integument 
[form  a  hood  for  the  stump  (Fig.  102}. 
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Fifth  Method— Double.  Rectangular. — The  fii-st  step  is  to  go  aij 
the  limb  just  as  if  a  circular  operation  were  intended-  This  being  i 
two  incisions,  one  on  either  side  and  exactly  opposite  to  each  othej 
made  pen>ftndicular  to  the  circular  cut,  and  extending  up  the  limli 
j>oint  on  a  level  with  the  line  of  section  through  the  muscles  and. 
(Fig.  IGB).     The  two  Haps  are  now  dissected  up  to  this  line,  and  the  a) 
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tation  completetl  as  befoi-**,  Tlie  ct)mmendable  features  of  this  proc 
are  the  rapidity  with  which  it  may  be  accomplished,  the  small  deg 
violence  iidlicted  iu  luauipulating  the  tlaps,  and  the  readiness  with  ' 
a  stump  is  dniined  when  the  proximiU  angles  of  the  lateral  incLsii>: 
used  as  outlets  for  the  tubes. 

Mixed  Maps,  composed  of  integument  alone  on  one  side  and 
the  soft  tissues  on  the  other,  ai-e  the  least  commendable  of  all 
ods.    The  proper  apposition  of  surfaces  so  uneven  is  difficult.     ^ 
from  any  cause  this  operation  is  adopted,  cai-e  mast  be  taken  U. 
proi)er  support  to  the  heavy  solid  Hap  to  prevent  dragging  ujk 
sutures. 

Jfesume.— The  solid  flaps  should  be  preferred  to  the  sl-in  flaj 
the  reasons  that  the  nutrition  of  the  skin  is  least  disturbed  by  this  mi 
In  thin  and  emaciated  subjects,  and  in  the  arm  and  thigh  regions  (j 
l>e  seen  hereafter),  it  is  especially  ai)plicable.  In  limbs  of  large  dia 
and  a  goodly  quantity  of  subcutaneous  tissue,  the  skin-Haps  are  | 
able,  since  a  covering  under  such  conditions  ran  be  obtaiURd  will 
sacnfice  in  the  length  of  the  bone.  Of  the  solid  flaps,  the  circular  rfi 
is  better  than  the  oVdique,  since  it  divides  all  the  tissues  squarel; 
making  oblique  flaps,  transfixion  is  better  than  cutting  from  w 
inwai*d.  Of  the  skin-tlaps,  the  circular  with  a  single  longitudinal  iB 
should  be  preferred  to  the  other  methods  where  the  limb  is  noi 
large ;  the  double  rectangular  flai>s  where  the  stump  is  to  be  el( 
and  there  is  a  large  surface  to  drain. 

Open  Method. — When  an  amputation  is  made  through  tissues 
trated  with  pus  or  other  inflammatory  products,  where,  in  the  jud 
of  the  surgeon,  the  dangers  of  sepsis  would  be  increased  if  the  ^ 
were  closed,  the  open  method  should  be  employed,  with  constant 
terrupted  ii'rigation. 
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Before  the  days  of  antisepsis  the  success  tif  this  method  was  rbor- 
onghly  demonstmttHl  by  Prof.  James  R.  Wood  and  Prof.  DeiiDis,  in 
Bellevue  Hospital,  where  the  rate  of  mort^ility  aft^r  amputations,  in 
_  wards  which  had  been  recently  vacatt^d  on  account  of  )mer]K*r:il  fever, 
I  wa.s  pednced  to  the  minimum  in  the  hist<jry  of  that  hospital.  I  have 
I     employed  this  method  in  a  number  of  septic  cases  with  gi^eaC  satisfaction. 


i     J 
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In  performing  the  amputation,  the  flaps  must  be  so  shaped  that  ini^- 
ni'Dcanbe  ea.sily  accomplished  without  moving  the  stump.  A  circular 
™U  *filh  a  longitudinal  iuci.siou  <m  tlie  upper  surface,  or  bilateral  flaps, 
are  iiTvferable.  When  the  patient  is  put  to  bed  the  stump  is  placed  in 
*'P'»^^ition  suitable  for  drainage,  and  rests  upon  an  oil-cloth  so  arranged 
that  the  irri.t^itiu;;];  iluid  ruus  away  from  the  patient  and  into  a  basin  at 
t^f  Iw.'d.side.  The  flaps  should  at  first  be  held  well  open  by  a  wad  of 
subiimate  gauze,  and  the  stumj)  loosely  enveloped  in  a  thin  layer  of  this 
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material)  so  arranged  that»  ns  the  water  drips  on  it,  it  wiU  pass  t 
the  gauze  and  over  the  raw  surface. 

Pig.  164  shows  a  ready-made  irrigator  in  nse  in  my  service  at  j 
Sinai  Hospital.  A  piece  of  sheet-Tin,  about  a  UxA  wide  and  of  ^ 
quired  length,  is  shaped  into  a  trough,  the  bottom  of  wliicli  is  pri 
full  of  holes  with  an  awl.  A  rul)bertube  leads  the  water  from  a 
into  this  trough,  from  which  it  trickles  on  to  the  wound  in  any  i^ 
quantity.  Or,  as  i-epresented  in  the  cut,  the  tube — which,  in  the  < 
the  patient  fi-oni  wliom  tlie  drawing  was  made,  conveyed  the  iri^ 
fluid  into  a  suppurating  kuee-juint— may  also  be  employed  to  cai 
water  into  the  wound. 

Pure  water  should  be  used  for  irrigation.  The  danger  of  abso 
from  an  extensive  granulating  surface  precludes  the  sublimate  or  c^ 
acid  solutions. 

The  only  objection  to  which  this  method  is  open  is  the  slown« 
which  the  process  of  re])air  goes  on  in  its  employment.  This  is,  ho 
an  objection  of  little  weight  when  the  ultiuiate  recovery  of  the  pat 
secured.  As  soon  as  the  temperature  shows  an  ab.sence  of  sepsis  tl 
gation  may  cease,  and  the  granulating  flaps  may  be  appi-oximated 
ually  by  bandages  or  adhesive  striijs. 


Special  Amputatioxs. 


d 


Hand  and  Fingers. — A  primary  ami>utation  of  any  portion 
hand  is  rarely  if  ever  justifiable.  If  there  is  fmly  a  small  strip  of 
the  integrity  of  which  is  evident,  an  effort  at  the  restoration  of  th( 
tion  and  function  of  the  part  l)eyond  should  be  attempted.  If  ani 
exists  as  to  the  result,  the  benetit  of  this  should  be  given  to  the 
conservatism.  It  is  essential  to  arrest  ha?morr}iage,  cleanse  the  ^ 
under  strict  antisepsis,  secure  drainage,  and  place  the  parts  in  t 
position  for  usefulness  in  case  of  recovery.  Amputation  may  I 
when  necessitated  by  gangrene  or  necrosis. 

Fhif/cvft  —  Interpkal/i  nge.al  Operations. — Between  the  secoi 
t}iird  phalanges  of  the  fingers,  proceed  as  follows:  Flex  the  ti 
phalanx  at  about  an  angle  of  90°  to  the  axis  of  the  sectmd  bot 
one  eighth  of  an  inch  antcrii>r  to  the  angle  on  the  dorsal  aspect, 
small,  sharp-pointed  scaliiel  make  a  tronsverae  incision,  extend! 
way  down  the  sides  of  the  finger.  From  this  jwiint  carry  the 
forwanl.  pantile!  with  the  axis  of  the  digit,  to  within  a  quarter  of 
of  the  end,  then  across  the  palmar  aspect  of  the  tip  to  the  opposi 
finishing  the  incision  at  the  angle  of 
the  transverse  cut  (Fig.  165).  Dissect 
the  palmiir  (lap  up,  keeping  close  to  the 
bone,  lifting  the  liexor  tendon,  with  the 
skin,  back  to  the  articulation ;  divide 
the  tendon  opposite  the  joint,  and  dis- 
articulate. Tlie  flap  is  now  turned 
back,  trimmed  with  the  scissors  to  lit  fw.  ws. 
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^("elT,  and  stitched  with  catgut  sutures.  By  fhis  method  the  acute 
Urtile  sense  i>f  the  palmar  aspect  of  the  finger  is  preserved,  and  adds 

tilt?  usefulness  of  tlie  stump.  Tills,  and  other  aniiJUtations  of  the 
KfK,  may  lye  made  without  genenU  anaesthesia,  and  with  perfect  in- 
lewibiHtyT  hy  the  local  use  of  cocaine.  Just  anterior  to  the  sec(jrid  in- 
ttfjihalanjjeal  joint  insert  the  needle  of  a  hypodermic  syringe,  and  inject 
in  the  L'Dtire  cii-cumfHrence  of  the  finger  twenty  minims  of  a  4-per-cent 
iliitiou  of   cocaine  hydrocldorate.     Two  minutes  later  constrict  the 

<'i  of  the  digit  witli  an  elastic  ligature.     In  this  way  a  painless  and 

Irwdless  oj)enitifin  may  be  performed.     If  the  insensil)ility  is  not  com- 

pieteat  all  jKiints  of  the  incision,  inject  additional  cocaine  in  the  line  of 

cm.    Any  danger  of  (he  con.stitutioual  effects  of  this  drug  may  be 

kmttHl  by  squeezing  the  excess  out  thiuugh  the  cut  before  the  sutures 

I  applied. 

hi  dressing  these  amputations  the  pressure  on  the  end  of  the  stump 

j^Mil  he  light,  for  fear  of  slough  in  the  long  flap.     Usually  no  vessels 

I  to  be  tied.    The  covering  of  cartilage  does  not  require  to  be  scraped 

raavm  off.    When  only  a  slight  imrtinn  of  the  anteri'u-  tip  of  the  second 

ax  is  Involveil  in  a  destructive  osteilis  or  injiiiy,  the  remaining 

tioD  should  not  be  sacrificed  by  a  disarticulation  at  the  posterior 
Iterphalangeal  joint.     The  line  of  section  throngii  the  hone  should  be 

out  ar  the  junction  of  thp  middle  and  anterior  thii-d  of  the  phalanx. 

MaeiAiona  and  fla|)  are  made  as  in  the  precefling  operation. 

Ifl  amputation  with  disiirticulation  at  the  posterior  interphalangeal 
pinr,  flex  at  an  angle  of  90°,  make  a  transverse  incision  over  the  dorsum 
^  the  fingii-r,  from  one  eighth  to  one  fourth  of  an  inch  in  front  of  the 
M^  which  includes  half  the  circumference  of  the  member.     Prom  the 

(isnf  this  line  carry  the  incision  directly  fonvard  on  each  lateral  asjject 
'file  linger  to  the  crease  on  the  paimar  surface  opposite  the  anterior 
llprpholangeal  joint.  A  second  transverse  incision  in  this  fold  coni- 
fim  the  rt^tangiihir  flap,  which  is  now  dissected  back,  and  the  dis- 
ticulaiion  efTecled  by  placing  the  ligaments  on  the  stretch  »nd  divid- 
^  Iheae  with  a  narrow,  sliarp  scalpel.  If  any  difficulty  is  found 
I  entering  the  joint  from  tlie  sides  or  front,  it  may  be  easily  done  by 
rtsinn  of  the  extensor  tendons  over  the  dorsum,  for  these  take  the 
of  posterior  ligaments.     Tlie  metliod  of  amputation,  ns  given  for 

'  <»I>p ration  at  or  near  the  articulation  of  the  tirat  and  second  pha- 
ng«i  of  the  linger,  applies  also  to  the  thumb  in  amputation  at  the 

'  joint,  or  through  the  first  phalanx,  within  one  fourth  of  an  inch  of 
unierior  extremity.  This  plan  of  making  tlie  fiaps  is  fur  superior 
[pm,  advised  by  Erichsen,  Esniarch,  and  other  authors  who  recom- 

l«iitting  down  and  thmugh  tlie  joint  from  the  dorsum,  and  then 

^'^vard  along  the  palmar  aspect  of  the  jdialanx,  making  tin-  disarticu- 

atiun  and  flap  with  a  single  strtike.     In  the  first  place,   this  is  done 

lilh  DO  little  difficulty,  for,  however  thin  the  blade,  the  character  of  the 

lifil  will  scan*ely  allow  an  easy  passage  to  the  knife.      Secondly,   by 

method  of  transfixion  the  flap  is  ajit  to  be  cut  too  pointed  and  bev- 

I  at  the  end. 
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At  the  MeiacaTpo-PhalangealJoint — Thumb. — \Vlien  the  con^ 
of  the  soft  parts  will  permit,  proceed  as  follows  :  i 

First  Method. — Just  over  the  joiut,  and  in  the  middle  of  the  i 
aspect  of  the  thumb,  commence  an  incision  and  carry  it  along  the  sq 
next  to  the  index-finger  until  half  the  circumference  of  the  mem| 
includoil.  Along  the  dorsal  and  palmar  aspects  carry  pamllel  incj 
fonvaixl  until  near  thy  interphalangeal  joint,  and  connect  these] 
straight  trjinsverae  cut  across  the  palmar  surface.  Dissect  the  flapf 
divide  all  tendons  opposite  the  joint,  disarticuliit*^,  tie  the  rfo> 
poUicis  (one  on  either  side  of  the  back  of  the  thumb),  and  the  ai 
princeps  polUcis,  which  lies  along  the  side  of  the  metacarpal  bone 
est  the  index-finger  and  divides  into  its  terminal  branches  opposil 
metacarpo- phalangeal  joint.  When  the  flap  is  stitched,  the  sco^a 
in  good  part  concealed  on  the  ulnar  aspect  of  the  stump.  ^| 

Second  Method. — A  transverse  dorsal  incision  is  made  over  the  a 
lalirm,  extending  half  around  and  ending  at  opposite  points  on  the  ex] 
and  internal  lateral  aspects  of  the  thiinib.     Parallel  lateral  incisioi 


Flu.  \r,%. 


Fio,  167. 


Fro.' 


mnde  as  far  forward  as  the  interphalangeal  joint,  and  the  anteri( 
trcmities  of  these  aie  joined  by  a  tninsverse  ])alniar  init  (Fig.  106). 
end  of  the  metacarpal  bone  of  the  (humb  should  be  left  undistt 
when  not  necrrjsed,  when  there  is  sound  skin  enough  to  cover 
Under  other  conditions  it  may  be  divided  with  a  fine  saw  or  the  exa 
The  question  of  the  appearance  of  the  stum]>  should  be  secondary 
usefulness  of  the  member.  It  is  especially  important  Uy  a  laborei 
the  end  of  the  metacarpal  bone  of  the  thumb  be  preserved  (Pig. 
When  the  operation  is  performed  tipon  one  not  compelled  To  do  m 
work,  a  more  symmetncal  api>earance  may  be  obtainc<l  by  an  o1 
section  of  the  metacarpal  bone  alnjut  half  an  inch  behind  the  art 
surface.  AVhen  this  is  intended,  the  incision  through  the  skin  shoe 
such  that  the  long  part  of  the  flap  is  obtained  from  the  radial  and  p 
aspect  of  the  thumb,  while  the  line  of  sutures  is  situated  well  a 
dorsal  surface  of  the  stump  (Fig.  168). 
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Ind«s^Finger—At  ike  Metacarpo-Phalangeal  Joint^Flrst  Method. 

—When  possible,  the  following  metliod  should  be  adopted,  the  object 

*inj;  to  preserve  the  tactile  sense  and  to  leiive  the  scar  less  proniiuent : 

Frum  the  ulnar  side  of  the  knuckle,  and  just  over  the  joint,  make 

an    incision  which  extends  fixtm  this  point  forward  as  far  a.s  the  web 

^>€»t'vreen  the  index  and  middle  tinj^er,  and,  in  ease  of  a  hirge  knuckle,  a 

ViiTle  beyond  this  point  at  the  side  of  the  digit.     Fi*om  the  anterior  end 

o/"    ^is  incision  make  a  second  cut  directly  across  the  palmar  aspect  of 

tix^    phalanx  nntil  the  middle  of  the  radja!  side  of  the  linger  is  reached, 

fi^iKil.  complete  the  flap  by  cutting  in  a  straight  linn  from  this  point  to  the 

oo»-»:imencement  of  the  tirst  incision.     ^V^hen  the  disarticulation  is  com- 

l*l«=^*ed,  the  dorxalis  and  radialis   indlcis  arteries,  and  the  escternal 

c?<^j^tfyi/  branches,  tied  with  line  catgut,  the  comer  of  the  llap  is  carried 

ftnt:«j  the  receding  angle  on  the  dorsal  surface  of  the  metacarpal  bone 

E»-Tx<i  secured  by  sutures,     W^hen  the  head  of  the  metacarpus  is  to  be 

r^uaured,  the  section  of  this  b4)ne  should  be  slightly  obliijue,  and  the 

\in*f  of  incision  a  p:irtial  oval,   beginning  at  the  web  between  the  two 

ftr^gers,  and  traveling  along  the  crease  formed  by  flexion  of  the  finger 

on     the  metacarpus  well  up  on  the  dorsum  of  this  bone,  about  three 

loxAfthsof  an  inch  back  of  the  joint.     An  incision,  alniosti  in  a  straight 

line,  should  now  be  made  between  the  ends  of  this  curved  line  (Fig.  166). 

Dissect  the  flaps  clear  and  without  making  a  disarticulation,  expose  the 

bone;,  and  wiili  a  tine  saw  divide  it  obliquely  frtjm  before  backwaixl,  and 

hom  the  ulnar  toward  the  radial  aspect.     In  amputation  of  the  middle 

or  the  ring  finger,  the  following  method  should  be  preferred : 


y 


Fw.  1«9.— CAftCT  E«march.) 


Middle  Finger. — Locate  the  articulation  exactly,  and  over  this  point 
make  a  transverse  inci.sion  extending  on  either  side  to  the  middle  of  the 
'^*'pr>*s»iim  between  this  digit  and  the  index-  and  ring-fingei-s  (Fig.  166). 
^t^m  either  end  of  this  cut  carry  a  lat<,'ral  incision  directly  forward  about 
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half  way  up  the  first  phalanx,  and  connect  these  by  a  transverse  in 
across  the  palmar  aspect  of  the  digit  (Fig.  187).  Disarticulate  an! 
the  palmar  end  of  the  flap  back  upon  the  dorsal  transverse  incision 
it  is  stitched. 

Another  method  is  the  oval  incision,  shown  in  Figs.  109  and  170 
the  first  method  the  tactile  surface  is  better  preserved.  The  head  < 
meta<!arpai  bone  should  be  left  intact  for  the  laboring  classes.  ' 
the  round  expansion  of  this  bone  is  removed,  the  gap  between  the 
and  ring-finiTPrs  is  not  so  wide.  The  bone  shoidd  lie  sawed  sqf 
across  a  half  inch  behind  the  articular  surface.  All  that 
has  been  said  of  this  digit  applies  with  equal  force  to  the 
nng-finger. 

Liitlt  Finger. — The  method  recom- 
mended in  amputation  of  the  index  at 
the  metacaqial  joint  should  be  pre- 
ferred in  removing  the  little  finger  at 
the  same  level.  The  flap  sliould  be  so 
shaped  that  the  cicatrix  will  fall  on  the 
dorsum  and  toward  the  ring  finger. 
When  the  metflear])al  bone  is  to  be  di- 
vided it  should  be  cut  with  a  slight  ob- 
liquity. In  this  operation  the  oval  in- 
cision shown  in  Fig.  171  should  l)emade. 

When  two  or  more  fingers  require  no. 
to  be  removed  at  the  metacarpo-phalan- 
geal  joint,  each  one  may  be  amputated  by  the  methods  descri' 
especially  suited  to  it,  or  a  common  antero- posterior  flap  may  be 
As  Ui  the  propriety  of  removing  the  ends  of  the  metacarpal  bon 
same  rules  apply  as  already  given  for  the  single  amputations. 

Throufjli  the  Metacarpus. — When  the  end  of  tlie  metacarpus  k 
be  saved^  these  bones  should  be  dixided  at  any  point  three  fourth 
inch  or  more  anterior  to  the  carpometacarpal  articulation.  Tf  the 
extends  behind  this  line,  it  is  better  to  disarticulate  at  the  caip 
carpal  junction.  In  amputation  through  the  metacarpus,  the  flap 
l)e  made  chiefly  from  the  palmar  tissues,  so  that  the  line  of  sutui 
the  scar  will  be  well  on  the  dorsum  of  the  hand,  and  as  much 
tactile  sense  preserved  as  is  possible.  jfl 

Carpo-Metacarpal  Disartieulation. — When  all  the  boneaoftB 
carpus  require  to  be  removed,  on  account  of  a  lesion  not  involvi 
anterior  row  of  the  carpus,  the  amputation  should  be  made  thron 
metacarpo-carpal  line.  If  the  anterior  row  is  involved,  the  entire 
should  be  removed.  \\'Tien  the  thumb  is  intact,  and  the  meta 
bones  of  the  four  fingers  require  removal,  the  incision  as  gii 
Esmarch  should  be  followed.  A  curved  incision  is  made  acotss  the 
beginning  at  the  middle  of  the  web  between  the  thuml)  and  index 
and  carried  outward  to  the  ulnar  side  of  the  base  of  the  fifth  tnets 
bone  (Fig.  172).  The  dorsal  incision  commences  at  the  web  betwt 
thumb  and  finger,  and  is  carried  obliquely  upward  toward  the 
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Fio.  170.— (Alter  fi^nurcli.) 
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until  the  junction  of  the  middle  and  upper  third  of  the  metacarpal  bone 
of  the  index-finger  is  reached,  whence  it  ti-avels  across  the  back  of  the 
/land  to  join  the  end  of  the  palmar  incision  (Figs.  173,  174). 
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Fvi,  ITS. 


Fto.  ITS. 


Fia.  tri. 


Flo.  ITS. 


-Amputation  of  the  thumb  with  disarticulation  at  the  cnrpo-metacarpul 

Wnction  should  be  done  as  follows:  Just  over  the  carpometacarpal  joint 

^^     ihe  dorsal  aspect  of  the  hand  commence  an  incision,  and  cany  it 

toectly  along  the  metacarpal  bone  until  half  way  to  the  metacarpo-pha- 

l^ngeal  articulation,  from  which  point  it  is  made  to  travel  along  the 

3ve  between  the  thun»b  and  index-fingtM-  to  tlie  middle  of  the  web 

&t"ween  these  two  members,  thence  on  around  the  base  of  the  thumb 

itil  the  dorsal  incision  is  reached  (Fig.   17i5).     lu  the  case  shown  in 
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Fio.  178. — EpitJioli'»mn  of  thumh. 

(Frofo  a  patiffiit  ut  Mi.  Siniu  Ilo-fiitol.) 


Frn.  177- — ^ThsiMDe,  ftn*r  niUTiot*- 
tioQ  nc  the  curptHiueucarjuil  juUiL 


^fs,  170  and  177  this  opemtion  v,*as  performed.     In  amputjition  of  the 
Kttle  finj^er,  at  the  carpo-metacarpal  joint,  a  similar  incision  is  made 
(%  178). 
Tlie  character  of  the  injury,  the  general  condition  of  the  individual. 
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the  vitality  of  the  parts  involved,  maj'  necessitate  various  modifications 
of  the  fnregoing  methods.  In  the  surgery  of  the  hand,  the  rule  in  prac- 
tice should  be  never  to  amputate  when  p<xsaible  to  avoid  it,  and  never  to 
remove  any  more  than  is  absolutely  necessary.  Fig.  179  is  that  of  an 
amputation  after  an  injury  from  the  explosion  of  a 
shot-gun,  in  which  the  thumb,  in- 
dex, and  middle  iiiigers,  and  theii* 
respective  metacarpal  bones,  were 
bIo\vn  off.  The  line  of  incision  was 
a  lateral  one,  and  the  disarticulation 
was  at  the  carixvmetacarpal  joint. 
Radio-Carpal  Jotnf. — In  ampu- 
tation at  the  wrist  the  cai'pus  shoxUd 
be  removed,  even  when  all  the  bones 
of  this  group  arc  not  involved.  The 
line  of  incision  will  depend  upon 
the  extent  of  the  hoidthy  tissues 
available  for  forming  tlie  covering 
y„_  jyj^  to  the  stump.    The  long  palmar  and 

short  dorsal  flaps  ai-e  preferable  on 
/y^„  account  of  the  liner  tactile  sense  of 

the  covering  thus  secured.  More- 
over, the  vitality  of  the  palm  is 
80  great  that,  if  4)nlinary  pi-ecan- 
tions  are  observed  in  its  dissection, 
sloughing  will  not  occur. 

First Met?iod.—V\sLce  the  thumb 
and  linger  of  the  left  hand  resi>ect- 
ively  ajMrn  the  styloid  of  the  nidius 
and  ulna,   and  make  an  incision  '  Fia.  i7». 

across  t}i«'  d<  n-sid  surface  of  the  wrist 
which  slial]  divide  everything  straight  down  to  the 
bones  and  into  the  cavity  of  the  joint.  This  incision 
renches  half-way  dowii  the  latAnral  aspects  of  the  wrist. 
At  the  nidial  end  of  this  cut  enter  the  scalpel,  and,  in 
shaping  the  long  flap,  follow  the  center  of  the  dorsnm 
of  the  mt'tacari^il  h<mp  of  the  thumb  as  far  as  the  meta- 
carpo-phalangeal  articulation.  From  this  i>oinf  cut  di- 
rectly across  the  palm  to  the  ulnar  side  of  thf»  fifth 
metacariMil  bone,  and  back  along  this  to  join  the  dorsal 
inrision.  Dissect  the  flap  closely  from  the  flexor  ten- 
(Inns,  and  divide  all  tendons  opposite  the  wrist-joint. 
Apply  a  cloth  retractor,  and  saw  through  the  styloid  of 
Fio.  190.  the  radius  and  ulna  just  at  the  level  of  the  articular 

surface  of  the  iiidius,  but  not  necessarily  taking  a  sec- 
tion from  this  surface.  The  radiaJ^  uln^r^  afderior^  and  poftterior  carpal 
vej^sels  are  tied,  the  palmar  tiapis  tnmmed  down  to  flt  snugly,  and  stitched 
in  proper  position.    The  drainage-tubes  come  out  on  either  side  i^Fig,  180). 
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i  )rdhod. — If  the  condition  of  the  soft  tissues  is  snch  that  the 

»buK  imlmar  flap  can  not  be  ot>tained,  the  circular  incision  shown  in  Figs. 
^'^l  :inti  185 may  Ih^  ]»ractic+'d.     Tt  is  always  advi.sjihle  to  make  a  longitu- 
t      ^■^•'^■^.  sjilit  iu  iho  cutr  aloag  its  ulnai' aspect.     Under  other  conditions,  a 


I 


Ft«.  IM. 


Flu.  isa.— SliowiniculTiititclMxl 
Miii  exit  or  dniiiui  afVi;r  the 
cin-Qlu-iDctbod,  (Aft«rK»- 
murli.) 


ris.  111. 


FiQ.  184 


J^tenl  flap  may  be  utilized,  after  the  thu-d  method  (Figs.  183,  184),  in 
tif  flap  from  the  thumb  side  ;  or  the  fourth  method  in  which  the  flap  is 
l*kai  from  the  ulnar  aspect  of  the  hand. 

Forearm  abore  the  Wrist — In  amputation  ihi-ouffh  the  forearm,  the 
nJi*  alnady  given  as  general  applies  with  equal  force — namely,  that 
*w  ojK»rati<in  is  best  which  lea.sl  disturbs  the  nutrition  of  the  flaps. 
^'tfihis  rr-anon,  in  all  fiarts  of  the  exti-emity,  when  the  conditions  of  the 
***»««  permit,  the  solid  flap  should  be  used. 

FtTtt  MHhnd. — At  a  distance  Ijeyond  the  jwint  at  which  it  is  det^r- 

™*cd  to  divide  the  two  bones,  sufficient  to  prtivide  an  ample  covering 

^^  the  stump,  with  a  scalpel  or  long  knife,  as  may  best  suit  the  opera- 

^w'suwte,  make  a  circular  incision  through  the  skin,  and  just  down  to  the 

wpfa«cia.     ^Vhcn  this  incision  is  completed,  and  the  skin  retracted  up- 

•*H,  at  the  level  of  the  jiroximal  edge  of  the  wound,  divide  all  the  tissues 

'ROBI^ly  Mid  smoorldy  down  to  the  hont's  and  inten)sseous  membrane. 

AAmit  the  nlruir  I>ordt-r.  and  immediately  over  the  inner  asj>ect  of  this 

fcflftp,  make  an  incisicm  parallel  with  the  axis  of  the  ulna.    Tins  incision, 

•iiffa  splits  nil  th**  tis-snes  down  to  the  bone,  will  vary  in  length  with  the 

leaa  of  the  member  at  the  point  of  amputation.     With  the  dry  dia- 
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sector  for  the  most  parts,  and  the  knife- point  when  necessary,  lift  all  the 
tissxies  closely  from  the  periosteum  and  interosseous  membrane.     Fold 

the  soft  parts  back  as  far  as 
the  jxiint  of  section  with  the 
saw,  apply  a  cloth  retractor, 
and  divide  the  bones  smooth- 
ly. Tiie  saw  should  be  en- 
tered on  the  ulna,  which  is 
the  lixed  bono,  but  the  sec- 
tion of  the  i-udius  should  l>e 
'/\l^  tii-st  completed.  The  vessels 
are  next  secured,  the  sutures 
IS^^-^!^  inserted,  and  the  drainage- 
tube  brought  out  at  the  up- 
per or  proximal  end  of  the 
longitudinal  incisi<>n.  This 
method  <;f  amputation  will  be 
found  preferable  in  all  cases 
where  the  section  is  through 
the  lower  half  (tf  the  forearm. 
In  patients  of  gicat  muscular 
development,  or  in  whom  the 
subcutaneous  fat  is  excessive, 
the  skin-flap  operation  may 
be  necessitated  in  the  upper  half.  Here  the  circular  incision,  wiili  a  jier- 
pendicular  slit  along  the  ulnar  aspect  of  the  foreanu,  is  the  next  in  order 
of  preference,  or  the  reotangu- 
hir  or  cres<!entif'  symmetiical 
daps  may  be  made. 

The  anatomical  relations  of 
the  pints  conrHrned  in  amputiv-  /- 

tions  tlirongh  the  foreann  are  //£i 
a<lniii'ably  shown  in  Figs.  185, 
180,  187,  and  188,  which,  with 
only  slight  niodilicuiious,  I  have 
copied  fi-om  Prof.  Braune's  mag- 
nificent work. 

AVhen  the  line  of  amputa- 
tion is  so  close  to  the  elbow- 
joint  that  division  of  the  bonea 
is  necessitated  within  an  inch  of 
the  articular  surface  of  the  head 
of  the  mdins,  the  operation  to 
be  preferred  is  a  disarticulation 
at  the  elbow,  with  removal  of 
the  olecranon.    When  the  bones 


>;.V-%tV 


Fio.  ISA.* — TmiiHveno  aoctinn  thntairb  Uiv  rJi^'lit  appcr  rx- 
tnmiity,  nno  fniitth  of  nn  inch  anterior  to  tJie  pliiosot'thc 
rndicwnrinil  articuUtion.  Lfxikin^f  nt  Uid  purt'iu^e  ot  tho 
atiimp.     1,   RuHial   nrtm-  nnd   vciii^.     '1.  Ulnar  artcnrj 

flfsura.  +,  Ttiiid-*!!  ol'L-Mt^n-or  im«1>  uiyiaoaTi  anJ  firimi 
intcmorlU  prtlllc'ui.  fi.  t'U'Xor  carpi  nuluilis.  S^  Palmam 
liinttUD.  I,  FlhcMof  tile  flexor  hivvi*  ntinimi  'litciti,  IVom 
tlieunnuliir  li^'amiuiL  8,  Flexor  ciirpl  ulnarU.  *,  10, 
Kxtanmr  cnrpl  raclinUn  loBglf»rnt  Iiruvior,  nntl  tcQilon  oi 
McunJi  itJti'rrniiU  |Hi|liciM.  U,  K\t«.ii>M>r  cotnmunbi  A\i\- 
toruiQ.  IS,  Kxi«ii:-nr  miiiirai  iii^A\.  IS,  Kxlcium*  canii 
TudialiB.  tii^K^rflu'ial  vvinit  unU  aurvce  ore  wen  in  loo 
■ubcuUneuua  ttuucs. 


.:^>,')--:-^- 


i'lo.  IM.— TrHn*rt'r«e  wwion  jbowinc  tic  tvlutirtti*  oflK* 
tWucN  divUleJ  in  amputution  throu^li  tliv  lonur  third 
of  tlii-  nirlil  tori'unti.  Lnoklii;;  fr^in  beliw  upward. 
1,  Roiliul  utU-rv  and  vi-ian.  JiliI  twtriw  itiii,  tendon  i>f 
t-niiiiiiiliT  loiiiTiin,  railutl  rier\'<'.  tin>l  cln-c  tn  tlio  rmliiis 
lli«  u-ii<loi)><i  of  ll)u  oxti^ftor  o<M(i<t  m«tnc«rpi  pollU'is 
ntid  cxti.-ii.oor  carpi  cwliAliti  lonuior  ami  hn'^ior.  2, 
L*lnnr  artery,  vcin^,  aimI  nerve.  8,  Median  nerve. 
4,  A,  The  [Ktuk-rior  and  anterior  intcroweoiu  oitorid. 


"  Al!  of  th*;*e  cut?  represent  the  aiirfncv  nearest  tbe  patient's  body,  1.  e.,  tlie  Mrface  over 
which  the  vcs3o!»  ar«  searched  fur  after  an  ai imputation. 
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Amputation  at  this  lerel  (Fig.  188)  should  be  made,  as  in  other  ] 
of  the  foreai'm,  below. 

At  the  Etbow-Joint — J^irH  Method. — Make  a  circular  incisic 
to  the  deep  fascia  from  one  to  two  inches  anterior  to  the  tip  of  tl 
nal  condyle  of  the  humerus,  and,  wheii  tlie  skin  hns  refracted 
level  of  the  line  of  retraction  divide  all  the  tissues  to  the  bones, 
the  posterior  surface  of  the  ulnu  make  an  iucision  extending  as 
the  olecranon  process.  Dissect  the  soft  tissues  neatly  from  tl 
ostoura  and  capsule  back  to  the  condyles  on  the  lateml  and  j 
aspects  of  the  humerus,  and  along  the  olecranon  somewhat  hi, 
order  to  facilitate  disarticulation  and  the  complete  removal  of  the  f 
bursa,  beneath  the  insertion  of  the  triceps.  When  the  disarticnl 
completed,  apj)ly  a  cloth  retractor  and  saw  a  jwrtion  of  tJie  artici 
face  off  at  the  level  of  the  lower  i)ortion  of  the  internal  condyl 
flaps  are  now  sutured,  leaving  the  drainage-tube  out  at  the  upper 
the  incision,  over  the  ole(!ranon. 

Second  Method. — Make  a  circular  incision  through  the  skin  t 
inch  to  one  inch  and  a  half  below  iXx^.  level  of  the  internal  c 
Along  the  posterior  aspect  of  the  ulna  make  a  second  Incisioi 


r.^^^^' 


f^^^/VK 


>^*sr/ 


Flo.  1R9.— Tranivciw  Kcction  of  ri?ht  (irm  ju<t  below  tho  elbow-joint.    Ltokina  ai  tb*  i 

body.     1,  Bmchul  artcrv  at  tl^c  point  of  divWinn  mU>  ulnar  i4r.<l  rniiiAl.     '1,  Mt'dian    _, 

iQunioitJnj;  with  brachial,    3,  Tbc  nidUl  and  inUtmtuifioiu  divixioiis  of  t!iu  miwculo-^ji 

radliil  reoLirrcnc  ulm*.    4,  Toadon  of  hiospR.    0,  Median  nerve  and  sntorior  lUnar  rocurrcnt 
Dinar  nervo  and  posterior  uloar  rociirreut  arler7. 

the  sleeve  of  skin  as  far  back  as  the  end  of  the  olecranon.     Dia 
the  flap  from  the  muscles  and  deep  fascial  attachment  until  the 
ex]iosed  in  front,  and  the  olecranon  ]i<isteriorl3-.     Extend  the  i 
fully,  enter  the  articulation  between  the  head  of  the  radii 
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tumerns,  disarticulate,  and  saw  off  tlie  articular  surface  as  in  the  pre- 
fedinj;  oiwmtion.  The  drainage  is  from  the  Ijigliest  point  in  the  perx)en- 
^licular  incision. 

Pig.  189  shows  the  anatoniical  i-ela- 
tions  nejir  the  line  (»f  section  of  tho 
soft  parts  involved  in  thisampntation. 
Arm. — The  circular  Bkin-and-mus- 
cJe  flap  is  always  preferable,  except 
Id  cases  of  extraordinary  muscular 
development,  or  an  excessive  quanti- 
ty of  subcutaneous  areolar  tissue. 

Jf'irxt  Mfihod. — Make  a  circular 
cut  through  the  skin  at  a  point  suf- 
ficiently below  the  line  of  section 
through    the  humerus   to  permit  a 
suitable  covcriug.     Allow  the  skin 
to  retract  up  the  arm,  and  at  this 
pointdivide  everything  smoothly  and 
squarely  down  to  the  bone.     Render 
the  skin  and  muscles  tense,  push  the 
^Kjintof  the  scalpel  down  to  the  bone 
ou  the  uuter  side  of  the  nrm,  and  hiy 
ilie  flap  open  by  an  incision  which  is 
fftRillel  with  theaxisof  the  humerus.    Dissect  the  tissues  closely  from  the 
periosteum  np  Km  the  point  whei*e  the  saw  is  to  l)e  ap])lie(l,  and,  after  pro- 
iwtinji  the  soft  parts  with  a  retractor,  divide  the  bone.     The  drainage 
shouW  he  from  the  upper  extremity  of  the  perpendicular  cut^  which, 


-i^.: 


Flo.  190. — Shnviiiff  euturos  oi^plitnl  Biid  exit  of 
(Imiaft  ill  wiiputullMii  ut  tbu  lonor  luid  tnitldlc 
ilurJjt  of  tlie  aunieruH. 


^i^ 


^JT^^^'f'^Xi 


*r>% 


^v.+- 


f*^  in.'-€«etinn  lhroog;h  tlie  eonilvloid  expancioo  nf  the  ri)!ht  ftim.  Lookini*  nt  tlie  ntufaoe  nearest  tbi 
■"^-  1,  Brwh'ul  nrtiTv  <imt  vimdi,  ani)  tha  mcdUn  huillo  vciD.  2,  Musculo-^'piral  nerve  and  iuncrior 
^onind*  artery  about  t£i;  point  of  uDa.->u>t)iijAls  wlcb  tho  radial  recurrent.  3,  Mcdiiui  aorve.  4,  utcvpa 
HbiaiL    &,  Vuuu  nam.    D,  Triceps  tendon. 


VtQ.  IM.  — Tnin*vcrse  section  ■liowini;  tJic  reliitif>Q»  of  pait«  divided  iti  iuiiputatl"n  jiirt  nbovol 
tliD  humenix.  Rifrht^idc.  I/>okinff  toward  the  Mnter.  1,  Brnelixtl  artcrr.  Nvar  l^iia  llio  I 
and  brachial  veins.  Inttmo]  to  it  the  ulnni'  n<<n'c  aoiH  irttVriur  profuitda  srtefy.  iiai 
tbe  bwiilic  vein.  ^  Mtiycnlo-xjiirtil  n«rve  uiid  ^Ulw^Mr  ])n)fuutki  iirt«ry.  3,  Nutrient  i 
fltanop  of  tiio  conKo-bravliiiitLi  muMle.    t,  Ccplmlic  velu. 
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Hih  the  stump  properly  elevated,  will  be  the  most  depeadent  portion 
*>f  the  wound.     An  extra  tube  may  be  inserted  at  the  end  of  the  stnmp. 

StTond  Mfthot/.—yink*^  a  circular  cut  down  to  the  niiis<'les,  and  a 

'^'ngiiudiual  incision  to  the  same  depth  along  the  outer  side  of  the  arm. 

hhtsecX  the  sleeve  of  skin  carefully  up  to  the  line  of  section  of  the 

Auinonis,  and  at  this  point  divide  the  muscles  and  bone.     Draina^  as  in 

(lie  prt.*Cf<Ung,  or  a«  shown  in  Fig.  lUO. 

The  anatomical  relations  in  the  several  regions  of  the  arm  are  shown 
ia   t^ipa.  101,  102,  193. 

'^Vhen  the  line  of  amputation  is  so  near  the  shoulder-joint  that  section 
of    t.be  bone  is  required  at  a  point  not  more  than  two  inches  below  the 
uiacier  surface  of  the  acromion  process  of  the  scapula,  the  entii'e  humerus 
ahotilil  be  removed  by  disarticulation. 
I  ^i  the  Shoulder- 

Jf>£jit~Fir8(  Mfth- 
<^f~ — The  patient 
"^ciiilrl  l»e  place<l  so 
*^^sit  the  shoulder  is 
n^^-ar  the  corner  of 
*l*e   table  and   con- 
ven  ieat  to  the  oi>er- 
^^*  »r.    After  render- 
"^^^    the    extremity 
bloodless,  apply  the 
elasHc     tdurniquet 
aroiind    the    axilla 
and  over  the  clavi- 
<ilfe    and    spine    of 
ibe  M-iipula.    Hold- 
ing the  arm  so  that 
the  inlenial  condyle 
Taints    direcily    to 
(be  patient^s   side, 
""ntfr  a  Iod^,  sharp 
Halpt^l     directly 
'loffii  to  the  cajwule 
ol  tfap  joint,  just  at 
*^e  articulation   of 
therlfjvicle  with  the 
^rnruion     process, 
ami  exjKWH?  the  head 

*0'I  'ipfHT  pjirt  of  the  humerus  by  a  perpendicular  incision,  which  splits 
thp  (ieiioid  down  to  its  inseition.  At  the  lower  end  of  this  incision  make 
acinular  cut  through  the  skin,  and,  allowing  it  to  retmct,  divide  at  this 
I'D*' the  reni.'iinin'T  soft  tissuew  down  to  the  btme.  In  order  to  prevent 
*">>' Weeding,  in  case  the  tourniquet  should  not  be  sufficiently  tight,  an 
"s^Btaat  should  be  ready  to  grasp  the  Hap  Just  below  the  toumitiuet,  or 
iwss  the  sul>clavi;m  against  the  iirst  rib.     The  entire  flap  is  now  dis- 
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sectM  np  from  the  periosteum  and  capsule,  and  disarticulation 
pushed  by  cutting  the  capsule  as  close  to  the  margin  of  the  glenoid  ca^l 
possible  (Fig.  194).     The  vessels  ai-e  now  secured,  and  the  wound  sti 

and  drained,  ns  shown  u| 
19o.  This  method  is  a  ]| 
cation  of  the  old  operatj 
Lorrey,*  to  which  it  is  i 
superior,  Esmarcli  lias  stj 
tlier  modified  this  ampi^ 
by  sawing  the  bone  imm^ 
ly  after  the  circular  incig 
completed,  and  then  diari 
lating. 

Lower  ExTHKiuxY 


'?^ 


Amptttatitm  of  the  3 

The  same  methods  given  1 
tinf^ers  should  be  emplo; 
amputations  of  the  toes, 
long  plautar  flap  is  alway 
erable  in  these  operatioi 
so  much  for  the  preservai 
the  more  perfect  tactile 
F[a.  195.  of  this  surface  in  coveri: 

stump,  but  chietly  in  or 
bring  the  cicatrix  on  top  and  away  from  pressure.  When  an  ai 
tion  is  necessitated  for  a  le.sion  near  the  articulation  between  tl 
and  second  phalanges  iu  which  only  the  anterior  extremity  of  tl 

*  Larrey's  .Vft}iocJ.-^\  Btrui^lil  incision.  dividiDg  all  the  tisfaos  down  tlirou^rh  tin 
tu  Uie  hvue,  extvudiuK  frum  Lite  ti|>  uf  Llie  iicruiiiioii  (^^ocet>s  tu  iibout  nue  iach  below  tli 
lar  wirtauo  of  thu  bead  of  tho  linmorua.  From  the  ccntor  of  this  cut  an  incision  on  ei 
of  tbe  arm,  rumiinjt  obliquely  doMrnwnrd  and  forwurd,  ilividiuji  all  tli*?  tissues  down  to 
usteuu,  and  i;x tending  aWiit.  twu  thirds  of  tbc  iliHtaiioc  I'runi  tim  s[i«x  uf  tbe  Hbould< 
Qxiilo.  Elovato  the  tissues  so  as  to  folly  expose  tbc  joint,  press  Uio  arm  npirard,  iD 
diiilocute  the  bead  uf  the  boue  tbrouj^ti  tlie  tncisiuti  in  tIm  caphTde,  carry  a  long,  tbia  kn 
and  throiigli  the  cag^sule,  nnd  compk^to  tho  oval  dap  bj  cnttiDg  ulung  the  under  surfft 
huirieriis  m  the  liiit;  of  rbu  ol>li(jae  ineisious  nb'ondy  mude. 

JhijmyfretC»  Metfiod. — Place  ttio  ftrra  tn  be  amputated  At  ft  right  angle  to  tho  Irm 
and  rai<w  tiie  deltoid  with  \\ie  teft  hand,  and  transfix  Ibo  shoulder  froni  before  baokw 
14  long  knife,  whidi  is  inCn>(liiced  anterior  to  ilio  axillary  vessels,  perforates  ttie  cut. 
emerges  on  Lbe  pot^terior  aspect  of  Ibe  ann.  A  long  {deltttid)  flap  is  now  made  by  catt^ 
wanl,  chiAe  to  the  bone,  to  near  the  deltoid  tuberde.  While  an  awi^itiint  holdn  this  fli 
of  the  way,  the  nriii  Is  carrietl  to  Ibo  side  of  the  Ixvily,  and  tho  hiiiuenis  prt^Mied  U| 
onler  to  facilitate  its  dislocntiun.  Tho  lung  bead  r>f  the  hieep«.  and  the  tendons,  inse 
tliu  ttiburutiUieN  are  now  divided,  and,  if  ni'^reitsarr.  Uie  incision  in  thu  capsule  lei 
After  the  luxation  is  accomplisbcd,  insert  the  knife  as  in  the  operation  of  Lorrey,  nu 
posterior  flap  by  the  same  nmoopnvre. 

[Many  other  method*  bavo  been  devised  for  tho  perfonnance  of  this  operation 
method  first  given  meets  all  the  iwiioatious  so  fully  that  it  must  supersede  all  otlien.] 


AMPUTATIONS. 


181 


pUanx  is  involved,  section  through  the  bone  should  be  preferred  to 
disartieulutioD  at  the  metiitunjo-plialaugeal  joint,  provided  that  the  line 
iif  aectiou  is  through  the  anterior  third  of  thy  phalanx.      I)is;irtieuhi- 
tioaof  two  or  moi-e  consecutive  toes  at  the  metatareo-phaJ^ngeal  joint 
my  lie  effectetl  by  a  continuous  incision.     Amputation  of  all  the  toes  at 
iha articulation  is  performed  as  follows:   Grasp  and  forcibly  flex  the 
tott,  ind  make  an  incision,  commencing  just  iK)sterior  to  the  inner  aspect 
o( ihe  metatarsal  joint  of  the  great  toe,  curving  forward  along  the  side  of 
the  first  phalanx  to  a  point  as  far  advanced  as  the  web 
between  the  toes,  and  then  across  the 
base  of  each  digit  oii  this  ])Iane  until 
the  outer  side  of  the  metatarsal  bone 
of  the  fifth  toe  is  reached  at  a  point 
corresponding  to  that  at  which  the 
incision  was  begun.    With  the  toes 
now  fully  extended,  a  symmetrical 
llap  is  next  cut  along  the  plantar  as- 
pect   by  an   incision  which  almost 
merges  into  the  first  line  at  the  ante- 
rior margin  of  the  web  (Kigs.  lyC,  107). 
Dissect  up  each  flap  as  far  back  as 
the  metatarso-i>halangeal  articulation, 
leaving  tlie  tendons  to  be  divided  at 
this  point.     The  disarticulation  may 
be  best  effected  with  a  strong  narrow 
scaljiel,  while  tlie  ligaments  are  made 
tense  by  forced  flexion. 
i^ronrf  Jifffhod. — A  separate  amputation  may  be  made  for  each  toe. 
Through  the  Metatarsuit. — When  the  loss  of  tissue  it^quires  an  ampu* 
Wioti  Miind  the  metatarso-phalangeal  articulatiou,  section  of  one,  or 
wpBall,  of  llie  metamrsal  bones  sliould  be  effected  ntther  than  unneces- 
•uily  sicriflce  any  portion  of  the  foot  by  disarticulation  at  the  tarso- 
cwtatarHil  joint.     The  line  of  section  should  always  be  as  near  the  anterior 
F  iiity  as  fKjssible,  and  when  it  falls  within  ihiee  fourths  of  an  inch  from 

L  ^<  un*o-metatars:d  joint,  a  di8;trticulatiou  should  be  made  at  this  point, 
y  Amputation  through  the  entire  metatarsus  should  l>e  made  with  a 
''»n^  pliintar  and  short  dorsal  flap,  so  that  the  scar  will  fjUl  on  the 
'liirsijDi  (if  the  foot  and  away  from  i«*esanre.  The  dorsal  incision  slmuhl 
l«  made  almost  directly  across  the  foot,  and  on  a  line  with  the  phine  of 
**'t)»)n  through  the  bones.  The  plantar  flap  should  begin  on  the  inner 
bJk  of  tlte  tii'st  metatarsal  bone,  and  follow  this  forward  as  far  as  is 
Bwpsjduy  to  secure  a  flap  of  sulHcient  length.  It  is  always  wise  to  make 
thii  a  little  too  long,  so  that  it  may  be  trimmed  down  and  ma<;le  to  fit 
liftly  as  the  sutur«^s  are  l>eing  adjusted.  The  incision  is  next  carried 
•fittss  the  s<ile  (»f  the  f<M)t  to  the  outer  surface  of  the  metatarsal  bone  of 
'lie  little  toe,  and  back  altttig  this  to  the  point  of  junction  with  the  end 
of  the  dorsal  cut.  All  of  the  tissues  should  be  divided  ilirertly  down  to 
Efte  bfmes  in  this  incision,  and  the  flap  dissected 


F»  IM. 


Fio.  \Vt. 


133 


A  TEXT-BOOK   ON   SURGERY. 


i>omt  always  in  contact  -with  the  periosteum,  so  that  the  vessels  m 
avoided.  After  the  bones  are  sawn  through,  the  lower  llap  is  tumet 
position  and  suitably  trimmed.  The  vesst^ls  01*6  next  secuivd,  the  91 
applied,  and  the  drainage-tubes  bn>ught  out  at  each  side. 

At  the  Tarsa-MHtilarsal  ArtieuZdlion — First  Metatarsal. — A 
tion  of  the  great  toe,  with  disarticulation  of  its  metatarsal  bone  ^ 
tai-sal  joint,  is  effected  as  follows :  At  a  point  about  half  an  inch  ti 
the  articulation  of  the  metatai-sal  bone  with  the  internal  cuneifon) 
immediately  Iwtween  the  diu-sjil  tuid  interaal  latenU  aspects  of  this! 
commence  an  incision  which  is  carried  forward  to  the  phalangeal  jun 
Thence  it  is  continued  around  the  base  of  the  toe,  across  its  plunta 
face,  and  back  through  the  web  between  the  iirst  and  second  digio 
back  to  the  end  of  tlie  straight  incision  over  the  nietatarso-phaU 
joint  (Fig.  198).  Dissect  the  soft  parts  closely  from  the  bone,  takin, 
not  to  wound  the  plantar  ve,ssels,  and  disarticulate.  The  presen-al 
the  p<>sterir)r  portion  n(  the  first  metatarsal  bone  is  always  desirafc 
account  of  its  giving  insertion  to  the  peroneus-Iongus  and  partially 
tibialia-anticua  muscle,  the  former  being  a  strong  supporter  of  the 
verse  arch  (tf  the  foot,  and  the  latter  oiTering  the  chief  resistance' 
sural  musi'les. 


A 


.A 
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F{ft?i  Metatarsal. — One  fourth  of  an  inch  behind  the  tubercle 
fifth  metatarsal,  and  over  the  center  of  the  doi-sal  aspect  of  this 
commence  an  incision,  which  is  carried  directly  forward  until  ne 
first  i)hahinx,  when  an  oval  is  described  ai-ound  the  Viase  of  the  litl 
i  t^g.  109).  Keep  close  to  the  bone  in  the  dissection.  The  disarticc 
is  mortt  easily  effected  by  division  of  the  peroueus  brevis  iind  \m 
tertius,  and  by  entering  the  arttciidiitinn  from  tlie  outer  side, 
importance  of  the  posterior  portion  t>f  this  Ix^ne  is  less  than  t 
the  metatarsal  bone  of  the  great  toe,  but  it  should  never  be  nee< 
sacrificwl. 

One  or  more  of  the  intervening  metatarsal  bones  may  be  remo 
an  amputa»ion  of  their  respective  toes  in  practically  the  same  max 
tlie  preceding.  The  incision  sliould  be  Ix^gnn  far  enougli  behii 
tarso-metatai-sal  joint  to  thoroughly  expose  the  ligaments  and  fa< 
disjvrticulation — not  an  easy  process  when  only  a  single  bone  is 
removed.  The  incision  should  be  made  exactly  along  the  middle 
the  dorsal  awpect. 
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I  AiDputation  of  the  entire  metatarsus  slioxild  always  be  made  thi-ough 
ilie  articTilar  plane  (Liafrano).  Tim  modifioation  of  this  procednre  by 
Hey,  whirh  consisted  in  disnrlimilnrinc  the  four  outer  metatarsal  bones 
tintsiwing  ibe  end  of  the  iiircriiiil  i-uneifonu  off  at  the  line  uf  the  second 
aetitarsal  bone,  is  altogether  nnnecessary. 
MdJtoff — Dorsal  f incision. — Place  the  thumb  and  index  of  one  hand 
rtively  half  an  inch  l>ehind  the  articulations  of  the  tii*st  and  fifth 
Ittataraal  bones  w*ith  the  cuneiform  and  cuboid,  and  at  the  most  cou- 
nt one  of  these  points  commence  the  dorsal  incision,  carrying  it 
directly  forward  to  the  base  of  the 
metatarsus,  and  then  across  the  foot 
one  fourth  of  an  inch  in  front  of  the 
tarso- metatarsal  articulation,  finish- 
inpr  at  the  opposite  side  (Kig.  2no).  \-'3f^-S 
This  incision  should  have  a  slight  fi^\i!{\^ ) 
forward  convexity,  and  should  di-  ■BUl/. 
vide  all  tissues  down  to  the  bones,  m  V-llii/ 
Dissect  the  flap  closely  from  the 
periosteum  to  about  one  fourth  of 
an  inch  liehind  the  line  of  articula- 
tion. Vr*""\:T 

Plantar  Flap. —Yrom  the  same  i\         T 

point  as  for  the  dorsal  incision,  cany 
( .1  the  knife  directly  forward  on  the  lat- 

eral aspect  of  the  metatarsal  bone 
l^flo.  to   the   metatai-so-phalangeal   joint, 

where  the  line  of  incision  should 
i^B  to  describe  a  curve  until  the  int*.'rdigital  web  is  reached,  along 
iieii  it  travels  across  the  foot,  and  thence  back  along  the  opposite 

al  bone  to  the  level  of  the  tarsus  (Fig.  201). 
This  flap  should  be  lifte<i  by  deep  dissection,  keeping  close  to  the 
i^l'TMirface  of  the  bones,  in  order  to  interfere  as  little  as  possible  with 
ihe  Yascnlar  supply.    An  assistant  shonhl   now  hold  both  fla]is  well 
rk.  while  with  a  narrow,  short  ficali>el  the  disarticulation  Is  effected 
I  follows : 
Gasp  the  metatarsus  with  one  hand  ami  forcibly  depress  it  until  the 
nnifntt  are  put  upon  the  sti*etch.     Enter  the  knife  just  behind  the  lip 
di**  tifrh  m«'ratarsal  bone  and  carry  it  inward  with  a  slight  forward 
cHuaUnn,  disiriiculariug  on  this  plane,  and  in  succession  the  tifth, 
Will,  and  third  bones,  until  the  knife  is  arrested  by  the  outer  surface 
'the second  metatarsal.    The  line  of  this  articulation  is  almost  parallel 
Hi  that  jnst  followed,  but  it  is  placed  from  (me  eighth  to  one  fourth  of 
1  inch  p*»sterior  to  it,  and  may  be  wnidily  found  by  moving  the  meta- 
fsI  hrtne  ii|K>n  the  enneiform.    The  joint  between  the  metatarsal  b<me 
[tli«  KTeat  toe  and  the  internal  cuneiform  is  about  one  fourth  of  an  inch 
■  to  that  of  its  fellow,  l>eing  continuous  with  the  line  of  the  three 
bonen.    The  flaps  should  now  be  trimmed  and  nicely  fitted,  and 
ends  of  tendons  clipped  off  by  the  scissors,  after  wliich  the 
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vessels  are  tied  and  the  sutures  adjusted*  leaving  the  drainage  tub 
at  each  angle.  j 

One  point  of  precaution  is  essential,  namely,  to  avoid  divi^ 
that  part  of  the  tendon  of  the  tibialis  anticus  which  is  inserted  iq 
internal  cuneiform  near  its  metatarsal  articulation.  One  of  the  ob^ 
to  this  operation  is  the  elevation  of  the  heel^  and  the  consequent  i 
aion  of  the  stumj)  by  the  action  of  the  sural  muscles,  which  al 

practically  unopposed  if  the 
tion  of  the  tibialis  anticus  is  d 
Should    this   occur,   or  shou 
V*^c»*M)  heel   be   too   greatly  elevat< 

tendo  Aohillis  should  be  divi 
in  talipes  e<piiiius.  The  line 
tion  through  the  internal  cux 
Iwne  ia  shown  in  Fig.  202. 
the  operation  of  Hey — is  obj 
able  for  two  reasons.  In  tj 
place,  it  cuts  away  a  part 
bony  framework  of  the  foot, 
}Co^^Z£7Scr, nhai^  j  need   not   be   sacrificed  ;    an 

ondly,  it  completely  severs 
,(K^  tachment    of    the    tibialis  - 

Through  the  Tarsus, — W 
moval  of  any  part  of  the  antei 
of  tarsal  bones  is  required, 
lowing  rules  should  be  adop 
the  internal  cuneiform  is  ii 
only  on  its  anterior  articular  i 
it  may  be  sawn  through  on  I 
^    ^t:^  "f  ^^y  (^g-  2<»2).     If  a  swti 

t^'rior  to  this  jilane  is  necessa 
articulation  at  the  scaphoid 
be  done.  If  the  middle  or  « 
cuneiform  is  involved  onl; 
limited  extent  upon  its  anter 
tion,  as  much  as  one  fonrtl 
inch  of  this  surface  may  l)e  ; 
Fio.  SOS.  scraped  off.      Behind    this 

disarticulation  from  the  s 
should  be  made.  Through  tl»e  cuboid  the  line  of  section  m 
at  any  point  anterior  to  the  middle  of  this  bone — the  line  of 
(Pig.  202). 

Forhcs^s  ^eMorf.— Disarticulation  of  the  three  cuneiform  bon 
the  scaphoid,  and  section  of  the  cuboid  parallel  with  the  plam 
anterior  surface  of  the  scaphoid  (Fig.  202).  The  dorsal  and  pla 
cisions  are  slightly  anterior  to  and  practically  the  same  as  in  CI 
amputation.     The  tUssection  should  be  made  closely  from  the  boi 
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ibf' fiaps  trimmed  and  adjusted  as  in  the  preceding  operation.    Section 
of  tendo  Achiilis  may  be  done  later,  if  necessary. 

Medio-  Tarsal — Operation  iifL'hopari. — The  dorsal  incision  is  begun  on 
I  level  witb  and  an  inch  posterior  to  the  tip  of  the  base  of  the  tifth  meta- 
taml  bone  (for  the  adult  f(K>t).  This  i>"*"^  i«  about  one  fourth  of  an  inch 
behind  the  articulation  between  the  cuboid  and  calcaneum  (Figs.  199, 20S). 
With  a  slight  forward  convexity  the 
ioriMon  is  carried  across  the  top  of 
the  f)mt  to  the  posterior  raargiu  of 
ihtjiulterosity  of  the  scaphoid,  and 
Iben  directly  back  from  one  fourth 
lohtlf  an  inch  (Fig.  108).  The  skin, 
tejdons,  veesels,  and  nerves  are  di- 
ndnl  on  this  line,  and  the  flap  lift- 
ed until  the  joints  between  the 
utngalns  and  scaphoid  and  the 
olcaneum  and  cuboid  are  well  ex-  fio.  sos. 

p(i!*ed.    From  the  ends  of  this  first. 

Inrisiun  a  long  planlar  flap  is  fashioned  by  cutting  forward,  as  in  shaping 
ibetbp  for  the  operation  of  Lisfranc  (Figs.  198, 109).  Disarticulation  is 
"  -1  with  a  short,  strong  scalpel,  while  forcible  extension  is  employed. 
:iaps  are  now  to  be  properly  trimmed,  and  the  vessels  secured. 
Diu*ion  of  the  tendo  Achillis  may  be  dt>ne  later.  \\'hen  required,  this 
I'ppmiion  may  be  modified  by  sawing  off  the  an(eri(»r  half-inch  of  the 
auiagalus  and  c^lcaneum.     The  inrisious  are  practically  the  sama 

GaUaneo-Astragalokl  Disarticulation. — This  operation  was  first  sug- 
IWlwl  by  Lignerolles,  Jirst  performed  by  Textor,  but  brought  into  i>ronii- 
SeDfeby  Malgaigne.  When  in  an  amputation  of  the  foot  at  the  medio- 
Iwwl  joint  it  is  discovered  that  the  os  calrltt  must  also  be  removed,  and 
if  the  astragalus  is  sound,  thfi  suba-stragnloid  operation  should  be  pre- 
J*'m'<l  to  the  amputation  of  Syme  at  the  tibio-tarsal  joint.  By  this 
nii?th»»d  a  shortening  of  about  two  inches  is  prevented,  and,  although  the 
under  surface  of  the  astragalus  is  uneven,  experience  has  shown  that  the 
prwBure  is  safely  distribute*!,  and  a  useful  stump  results.  Moreover,  the 
depwof  mobility  maintained  at  the  tibio-astragaloid  articulation  adds 
Id  the  ease  and  comfort  of  locomotion. 

Seiie  the  ft>ot  with  the  left  hand,  and  with  a  strong  scalpel  commence 
Ihf  incision  by  dividing  the  skiu  and  tendo  Achillia  just  at  the  level  of  the 
opI»er  surface  of  the  os  calcis.  From  this  point  the  incision  is  continued 
■teog  the  fibular  side  of  tin*  foot  forwartl,  dividing  everything  down  to  the 
botetond  curving  slightly  downwanl  until,  as  it  jjasses  below  ihe  tip  of  the 
'iiemal  malleolus,  it  is  four  tenths  of  an  inch  below  this  point  (Fig.  204). 
Th*.*  Iip,e  of  incision  is  now  carried  directly  forward  until  near  the  tuber- 
osity ai  the  base  of  the  fifth  metat^irsal  l>one,  where  it  curves  to  the  dor- 
Mw  of  the  foot,  crossing  to  the  inner  side  over  the  anterior  edge  of  the 
I  id,  and  then  straight  down  and  under  the  foot  a  half-inch  beyond 
-V  ijiiddle  of  the  sole  ( Figs.  2ii5,  20C).  From  this  i>oint  a  straight  incision 
is  oade  directly  back  to  the  point  of  beginning  at  the  inner  edge  of 
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the  tendo  Achillis  (Fiff.  206).     Lift  the  plantar  flap  by  deep  and  d 
dissection  from  the  bone,  leaving  notliing  but  the  periosteum,  an! 


fto.  90<.- (After  Hftlgalgiw.) 


Flo.  SOS— (Aftipr  Italtfdgno.) 


calcaneoastragaloid  artiou]ation  is  well  exposed. 
flaps  being  held  by  an  assistant,  tlie  disarticnla 
begun  by  np4?ning  the  astragalo-soaphoid  joii 
removing  the  anterior  imrt  of  the  foot  at  the  I 
tarsal  joint.  The  os  calris  should  now  be  seize 
a  lion-tooth  forceps,  and  the  disarticulation  i 
IxjnH  effected.  The  exposed  tendons  should  be  at 
ly  divided  with  tlie  scissors  at  the  higher  port 
the  incision.  After  deligation  of  the  vessels  tl 
is  properly  trimmed  and  sutured,  the  cicatrix 
upott  the  dorsal  and  external  lateral  aspects 
stump.*  ^m 

•  llancock^rt  inoiUflcatlan  of  this  prooe*liire,  or  the  siiWvt 
oAteoplasttc  amiuitntion,  \»  na  follnwH:  One  IncUion  Ixtg^ins 
find  at  iho  posterior  an^Ie  of  the  outer  malleolus,  sod  is  rarrl 
the  outer  Hurtace  of  the  foot  to  a  point  a  lialf-inoh  anterior  to 
jectinR  baao  i»f  the  fifth  metutoit  j*a]  bone.  A  lecoud  inrieioi 
along  the  inner  b"irJ^?r  of  the  foot,  commencing  postoriorlv  about  llio  center  of  the 
malleolu;!  ami  U'riiiioutiTi;;  niiteriorljr  nt  a  n\mi  nppni^ite  the  end  ot  the  extorua!  ioci^ 
antoriiir  ciiiid  of  both  4-uis  nre  ji>incd  by  a  carved  in- 
cision made  with  its  convexity  forward  apross  the 
plantar  aspect  of  the  fotit.  and  dividing  all  the  tis- 
sues well  down  to  the  bone.  Rofleet  this  flap  back 
as  fiir  H-i  the  projections  ar  the  under  surface  and  in 
front  of  tlie  tuberosity  of  tlie  o*  caleis,  and  niako  a 
fourth  incision  aorosR  tlie  doriKinn  of  the  foot  imnie* 
diately  behind  the  bead  rjf  the  astragnbia.  Apply  the 
saw  npoD  the  under  Etorfaee  of  the  cutcaneum  a  little 
anterior  to  ita  center,  and  rnt  through  ihe  botie  ob- 
liipiely  from  below  upward  and  backward  ("Fift-  207). 
With  the  knife  enter  the  mediotarital  joint,  pass  tlie 
iiintriinieut  uudt-r  the  hciid  of  tbe  aBtra4L;a]uit,  and,  cut- 
ting  from  before  haekward,  sever  the  iriteroflseuus  ligament  and  detach  the  anterior  pi 
foot,  together  with  the  noginent  of  the  on  ralciA.  Saw  otT  the  head  of  The  astmgalua,  1 
a  sharp  bone-cutter  (or  saw)  remove  the  two  articular  cartilages  (and  a  thin  slice  of  bo 
the  under  iiurfnce  of  the  afitragnlus.  As  the  daps  ere  adjuHted,  the  )>awn  surface  of  ll 
ncunri  Ik  brought  into  apposition  with  the  under  surfooo  of  the  astragalus.  See  *' 
September,  1866,  p.  £57. 


Fio.  207.— Peclion  ofw  mlcu  atid 
iu  Ibiuoocb  ft  Ojieralidib 
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impiUfttion  of  the  Foot — Tihio-Tarsal  (Sr/nie^s). — "When  the  a-straga- 
tns  must  be  removed,  together  with  the  foot,  the  amputation  of  Syme, 

LjMeh  Involves  a  disarticulation  of  the  tibio-astrajc^aloid  joint,  and  a  sub- 

Hli<^Ql  stM'tion  of  the  articular  surfacri^s  of  the  tibia  and  tibuhi,  should 
be  made.  In  its  successful  performance  certain  precautions  ai^  neces- 
8ary,rhit'f  among  which  is  the  presei-vation  of  the  proi)er  vascular  sup- 
plTto  the  posii?rior  Hap.  The  failure  to  appreciat>e  the  importance  of 
DBakiDif  the  plantar  incision  far  enough  forwar*!,  as  laid  down  by  Syrae, 
ba^  bMOght  this  procedure  somewhat  into  disnipute,  for  Prof.  Stef>hen 
Smith,  in  his  comprehensive  report,  says  the  neceasity  for  re-amputation 
h'A  per  cent  greater  in  this  than  in  any  other  amputation, 
iu  my   *' Prize 

Jwy/  published 

K1976.*  I  demon- 

^tfti  that  thear- 
teriul  distribution 
lo  the  calcaneo- 
plantir    flap    w:us 

^iefly  derived 

Hb  the  external 

^antar  artery,  and 
from  the  posterior 

I  i)h\  8o  near  the 

I  Hhircadon  of  this 
'KR'I  into  it.**  ter- 
oinfll    branches, 

.  tiiat  any  line  of  in- 

i  <Mioij  in  the  forma- 

I  tioa  of    this   flup 

nece-8sitated 

i  ftpplication  of 

ilure  at  orrery 

r  its  bifurcation 

>not  Ju.stifiable. 

^0  not  doubt  that 

B^slooghing  so  often  met  with  at  this  point  is  caused  by  carrying  this 

^•Hflon  too  far  back  toward  the  Tulwrnsity  of  the  calraneum.     The  arle- 

ybl»ii|tplv  tsMhown  in  Fig.  2t»8,  from  mv  "Essays  in  Surgical  Anatomy 

■  8ttn?ery."f 

^}fo(/i\0rd  Proredure.—WWh  the  foot  held  at  nn  angle  of  90°  to  the 

^^  of  the  Itfg,  place  the  thural)  at  the  tii>  of  one  malleolus,  and  the 

Bttxat  the  other,  and  from  the  center  of  the  malleobis  internus  carry  an 

T^riifidn  directly  across  the  sole  of  the  foot  to  a  point  one  fourth  of  an 
I'l  I  inrerior  to  the  tip  of  the  malleolus  extemus.     This  incision  should 
II  the  tissues  to  the  bones,  and,  as  will  be  seen  in  Figs.  2()9  and 
lite  perpendicular  puriicm  descends  in  a  direction  slightly  anterior  to 


If 


Fio.  208, — Puijrnm  shnwine  the  nrttrint  miiiply  to  tlie  calctilieui  n>|rioii,  on 
tlw  liljtii]  ^ill•.'>>l'  iIk'  fool.  (Dmwii  liv  tlif  nuthor,  fhicnttiit  sivrui^?  uf 
«i|jhtjr-i»cvea  ■li^^tvtioii^)     m.   InU'rnal  luulleDluA.    pmcn,  Tibk'-tntwal 


qiutdrildtemi ,  t}io  Hur^it-nl  rein'>n  •)!' thu  ntticiildllon.  i,  ]*o<UTi<>r  tibial 
artery.  «,  lu  jKtiiit  nt  bit'urcalkm  into  y.  Iiib-mul  jiliuitar,  und  /,  Ex- 
b'tnal  nlnriUr  Krtprv.  1 1 1,  Cultsim-jin  bmnclivs  of  fMi-ninl  plurtar.  (, 
Artio4iur  bniuclie*  from  pOit«rwr  nhinl,  A.  Artu-ular  bruiioli  Imiu  ui- 
temiU  pliiutar.  a,  T^U'luD  of  tibinliv  poi^ticus  rauocle.  r.  Tendon  of 
flvsor  loinnip  digit^niin.  *,  'iViidon  of  flexor  lotynu  polUciB.  m  c,  'The 
lioe  of  incKion  of  (Jrcne.  m/,  mJ,  mt,  m«.  Lukw  of  iuctfioii  ahuwiiift 
chit  tln!  iii-arer  Uiu  iui-tsioQ  appronodvA  tUv  heel,  th«  raoro  <ian^r  i«  it»- 
cumwl  tif  L'uttiiif;  off  the  prinripol  blood-ftunply  tn  Ihr  nali^an^an  tirto,  in 
uiiputAtk>u.  mn.  Lute  vr>JN>itur  the  tuiuat  puiiii  uf  blfurcuU'^u  uf  tho 
pD«t>cnor  tibial.    ma,m6f  Antunor  isculoti. 


I  Joonul  of  tbo  McdiciJ  Sciunccs,"  April,  1870.  t  WillUm  Wood  &  Co.,  1879. 
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the  axis  of  the  tibia.  The  ends  of  this  cut  are  united  by  a  second,  which 
arches  sharply  upward  about  on  the  lin^  of  section  of  the  lK>ne8,  and 
should  also  divide  tendons  and  all  intprvenin^  ati"uctnivs,  opening  into 
the  joint.    The  foot  should  now  l>e  lirmly  gradj^ed  and  extended,  so  as 


:/ 
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Flu.  210. 


to  make  tense  the  anterior  ligament  of  the  ankle,  which  is  easily  divided. 
Carrying  the  knife  to  either  side  of  the  articular  surfaces  of  the  astra- 
galus, the  lateral  ligaments  are  cut,  and  the  joint  thus  widely  exposed. 
An  assistant  now  holds  and  depresses  the  foot,  while  the  of>enitor  care- 
fully dissects  the  tissues  closely  from  the  astnigalus  and  calcaneum. 
Care  should  be  taken  not  to  bruise  the  flap  by  too  great  tiiiciion.     In 
dissecting  along  the  inner  surface  of  the  ankle,  the  knife  should  be  kept 
close  to  the  bones,  so  that  when  the  leaser  process  of  the  calcaneum  is 
peached  it  vdll  slide  behind  and  under  this  process,  passing  between  it 
and  the  flexor  tendon  and  the  vessels.     If  this  precaution  is  not  taken, 
the  arteries  may  be  wounded  and  the  nutrition  (»f  the  flap  seriously  im- 
paired.    As  the  dissection  i>roceeds, 
I   9      ,         the  foot  is  further  depressed,  and  the 
I  3      V        tendo  Achilljs  separated  from  its  in- 
/f        ^      sertion  into  the  tuberosity  of  the  cal- 
caneum, in  doing  which  care  must  be 
taken  not  to  Imtton-hole  the  flap.    The 
posterior  portion  of  the  os  colds  may 
now  be  brought  through  the  joint,  and 
the  dissection  continued  in  this  direc- 
tion or  finished  by  working  back  along 
the  under  surface  of  this  bone.     After 
the  foot  is  removed,  the  flaps  are  lifted 
from  the  tibia  and  fibula  until  a  sec- 
tion of  these  bones  can  be  made  jnst 
on  the  level  of  the  anterior  articular 
margin  of  the  tibia  (Fig.  211).     It  is 
not  necessjiry  to  remove  the  articular 
surface.      The   flaps  should    now   be 
trimmed  and  fitted,  and  thw  vessels  tied.     As  the  sutures  are  applied,  it 
will  be  noticed  that  there  is  a  redundancy  of  tissue  in  the  long  flap,  leav- 
ing a  cuji-shaped  04iviiy ;  but  this  can  l>e  thoroughly  drained  from  the 
angles  of  the  wound,  and  disappears  when  the  stump  is  healed  (Fig,  212). 


\ 


Fto.  SU. 


Fro.  SIS.  — Btamp  lAcr  ^ 

8>  iii<t*«    ■iu[iuljitinii. 
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Syme's  amputation  at  the  ankle  has  been  modified  by  the  osteoplastic 

operations  of  Pirogoff,  he  Fort,  Gunther,  and  othei-s. 

Pirogoff's  Method, — The  dors;d  and  plantar  incisions  are  made  from 

the  same  points,  and  are  practically  the  same  as  in  Syme's  amputation. 

However,  in  order  to  avoid  redundancy  of  the  soft  tissues  and  to  expose 

the  ralconeura  back  to  the  line  of  section  of  this  bone,  the  lower  incision 

shdild,  when  it  reaches 

the  sole  of  the  foot, 

be  carried  back  about 

tiiree  fourihsof  an  inch 

nearer  the  heel  than  in 

Syme's   method.     The 

dorsal  incision  does  not 

ascend  so  high  upon 

the  ankle  by  the  same 

distance.     The  joint  ia 

opened  through  the  an- 
terior incision,  and  the 
lateral  ligaments  di- 
vided uniil  the  ante- 
rior upper  surface  of 
theos  caicris  can  be  dis- 
placwl  forward  rhn>ugh 
the  articulation,  when 
it  is  sawn  tb  rough  on 
Uie  line  indicated  in  Fig.  214,  the  instrument  running  parallel  with  the 
ed^of  the  incision.  The  soft  parts  are  now  carefully  lifted  from  the 
articular  ends  of  tlie  tibia  and  fibula,  and  these 
bones  divided  hoi-izontaliy  so  tliat  all  the  articu- 
Inr  cartilage  is  removed  by  the  section.  The  an- 
gle described  by  these  two  lines  of  section  is 
about  90"*  (Fig.  214).  The  flaps  are  adjusted  so 
tbat  the  plane  of  the  calcaneum  is  brought  snugly 


Fm.  21S.— iAlter  EsiuarelL) 


Fto.  81  i.~{  After  Esoiuoti.) 


Fio.  215.— Stump  . 
klUputuUon.  (Alt' 


In  apposition  with  that  of  the  tibia  and  fibula.     The  drainage  should  be 
frfim  the  dependent  angles  of  the  wfiund  (Pig.  215). 

Le  ForCs  Method. — Three  fourths  of  an  incli  below  the  external 
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malleolus  commence  an  incision  which  is  carried  directly  for^ 
within  half  an  im-h  of  the  calcaneo-cnboid  ariipulation.  Prom  ihl 
it  describes  a  cune  with  an  anterior  convexity  over  the  dorsum 
foot,  following  the  lint*  of  the  astragalo- scaphoid  joint  until  th 
l>order  of  the  foot  is  reached  (Fi^-  216),  when  it  is 
carried  back  antl  endinl  at  a  |X)int  abimt  one  -/Tim 

inch  in  front  of  the  tip  of  the  internal  mal- 
leolus, which  point  is  directly  between  the  tuber- 
osity of  the  scaphoid  and  the  tip  of  the  mal- 


'/ 
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Fio.  218.— (Alter  Im  Fort.) 


Vie.SM.—iAttvlM 


leolus.    From  the  anterior  limit  of  the  straight  incision  below 
temal  malleolus  descrilje  a  planter  tlap  also  with  a  forward  col 
across  the  sole  of  the  foot,  as  shown  in  Fig.  217,    Dissect  up  t 
sal  Hap,  in  order  to  expose  the  tibio-tai-sal  joint,  taking  great 
lifting   the  inner  angle  not  to 
wound  the  tibial   and  plantar 
arteries.     The  disarticulation  of 


sz^ 


Fig.  219.— tAAer  Le  FoitJ 


Fia.  SIS.— lAner  Lo  Fort) 

the  astragalus  from  the  calca- 
neum  is  next  eflfect*'d  by  intro- 
ducing a  thin  knife  fit)m  the 
fibular  side  between  these  bones, 
and  dividing  the  interosseous  ligament.  Then  remove  the  fron 
foot  at  the  medio-tarsal  joint,  and  complete  the  disarticulation 
astmgahis,  and  with  the  saw  remove  the  upper  s»^gment  of  Hie  cal 
on  the  level  of  its  articular  surface  (Figs.  Sltj,  219).    The  tibiaj 
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know  horizontally  divided  juat  at  the  Iftvel  of  the  arrioiilar  plane  of  the 
.ftsin  Syme's  operation  {Fig.  212).     In  adjusting  tlie  flai)s,  the  sjiwn 
wHace  olUie  calcaneum  is  brought  into  apposition  with  that  of  the  tibia 

(Fig.  220).  Or,  having  exposed  the  tibio-tarsal 
joints  divide  the  ligaments,  disarticulate,  as  in 
Syme's  operation,  and,  having  dniwn  the  astra- 
galus and  calcaneum  forwai-d  until  the  upper 
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portion  of  the  os  calcls  is  exposed,  insert  a 
key-hole  saw  behind  the  tuberosity,  and  saw 
thiTtugh  this  Ixtne  on  the  line  already  indioatwl. 
GmnJier's  modification  of  this  procedure  is  shown  in  Figs.  221,  222, 
23^.  225,  taken  from  Esmurch's  hand-book,  and  the  crescentic  section 
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^^f^  \i^^sC?^        of  the  bones,  as  practiced  by  P. 

pio.  «25.  Bruns,  is  seen  in  Fig.  220,  from 

the  same  source. 
Id  amputations  of  the  foot  the  following  rules  should  be  observed: 
T^'-  ferminal  phalanges  of  all  the  toes  should  be  removed  by  disarticuJa- 
"    '•  n  it  becomes  necessary  to  remove  a  portion  of  the  entii-e  thickness 
I   11^  ^»-  bones.    The  same  rule  applies  to  all  the  second  phalangee,  ex- 
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cept  that  of  the  great  toe,  which  should  be  sawn  through  at  anj 
anterior  to  its  middle.  If  a  section  ix>sterior  to  this  is  required 
ticulate  frf>m  the  metatarsal  bone.     What  has  been  said  of  the' 

phalanx  of  the  great  toe  applif 
equal  force  to  the  proximal  ph; 
of  all  the  other  toes. 

None  of  the  metatarsal  bones 
be  disarticulated  from  the  tarsu 
a  section  is  possible  from  not  le 
thi-ee  fourths  of  an  inch  anterior 
tarso-metatarsal  joint. 

When  a   section   posterior 
line  is  required,  a  tarso-nietatar 
Fio.  99«.  articulation  sliould  be  effected- 

operation  is  only  justifiable  wl 
anterior  f:ice  of  the  internal  cuneiform  is  diseased.     As  much  as 
terior  fourth  of  each  cuneiform  bone,  and  the  anterior  half  of  the 
may  be  sawn  off,  in  preference  to  the  unnecessary  saciilice  of  tl 
frame-work,  by  Porhes's  or  Choparfs  operation. 

When  the  cuneifomi  bones  must  be  removed,  and  the  poster! 
of  the  cuboid  is  sound,  Forbes's  operation  should  l>e  prefen-ed 
part's.  Chopart-3  procedure  is  next  in  order.  The  sub-asti 
operation  should  always  be  prefeiTed  to  a  tibitvtarsal  (Syme's)  a 
tion.  If  the  condition  of  the  parts  is  such  that  the  vitality  of  thi 
assured,  thf  operations  of  Le  Fort  and  Pirogoff,  rarcfutly  and  sli 
done,  should  be  preferivd  Uy  the  tibio-tui-sal  disarticulation. 

Even  at  the  risk  of  a  second  operation  \mng  required,  an  e 
preserve  the  greatest  possible  portion  of  the  foot  is  justifiable, 
when  it  may  seriously  threaten  the  life  of  the  patient.  The  va] 
surface  accustomed  to  pressure  can  only  be  thoroughly  appreci 
the  after-adjustment  of  an  artificial  appanitus. 

Lef/. — Amputation  at  any  portion  of  the  leg  above  the  line  of 
in  Syme's  operation,  should  be  made  by  one  of  two  methods. 

1.  Modified  Circular  Skin-Flap.— At  a  sufficient  distance  l>ey 
point  at  which  the  bones  are  to  be  divided  make  a  circular  cut  1 
to  the  deep  fascia^  split  the  flap  directly  over  the  fibula,  up  to  th 
of  section  thnmgh  tlm  bones,  and  carefully  dissect  up  the  cuff, 
the  fiap  is  rellected,  at  the  level  of  its  base  divide  all  the  soft 
squarely  down  to  the  bones,  which  are  next  sawn  through.  The  i 
the  tibia  should  be  trimmed  down,  to  prevent  too  acute  pressi 
sloughing  of  the  skin  at  this  prtint,  a  not  infrequent  occurrence  wl 
precautii>n  is  tiruilted.  The  drainage  is  at  the  fibular  side,  and 
leg  shouM  be  elevated,  the  tube  should  come  out  at  the  highest  ] 
the  perpendicular  incision.  Wlien  tlie  hones  are  sawn  throngl 
six  inches  of  the  knee-joint,  the  remainder  of  the  fibula  ah< 
exsf^ct^d.  ^1 

2.  Method  of  Prof.  Stephen  Smith. — Commence  an  incision 
center  of  the  anterior  surface,  and  carry  it  downward  along 
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eg,  9o  as  to  make  a  slightly  curved  flap,  with  its  convexity  below ; 
hen  the  iDclsion  passes  over  the  prominent  part  of  The  leg  toward  the 
ipoiterior  surface,   incline  it  upward  until  the  middle  of  the  limb  is 
ebed,  where  it  should  be  continued  dii*ectly  up  to  the  point  at  which 
Que  is  to  be  dinded ;  make  a  similar  incision  on  the  opposite  side 
^ttT);  the  tlapSf  consisting  of  the  sUin  and  fascia,  arc  dissected  up- 


Fio.  3S7.— <Aft4>r  Slei>bt:u  !?aiitli.) 


abont  an  inrh.  at  which  point  the  muscles  are  divided  squarely 
down  to  the  bones.  After  the  bones  are  divided,  the  hood  is  brought 
over  tbe  stump  and  sutui-ed,  leaving  the  drainage  at  the  upper  part  of 
thf'  posterior  incisi<m. 

I     In  T*>ry  emaciated  subjects,  to  forestall  the  liability  of  sloughing  in  the 

■^  the  first  circular  cut  should  go  directly  through  all  the  tissues  down 

"theiiunes,  and  the  perpendicular  incisi<m  along  tlie  fibula  also  down 

t"tluH  Ujoe.     All  the  tiasues  f^hould  then  be  lifted  closely  from  the  peri- 

Orteum  and  interosseous  membrane,  forming  a  solid  flap,  reflected  up  to 

Ik'iniinT  at  which  the  bones  are  to  be  divided. 

^Vhen  the  Une  of  amputation  approaches  nearer  than  three  inches 
from  ibe  upper  articular  Kurface  of  the  tibia,  a  cumpltjte  disiirticuhition 
w  the  knee  should  be  performed.  At  or  below  this  point  the  upper  jwr- 
\}iaa  of  the  bone  should  be  pi-eserved,  and  the  flbula  exst'oted.  After 
bteorery  from  the  operation  it  will  I»e  found  that  the  tibia  is  flexed  upon 
Hfemnr,  so  that,  in  the  adjustment  of  an  arlilicial  liml*,  the  chief 
^hire  may  be  comfortably  borne  upon  the  normal  tissues  in  front  of 
^^kitellu  and  the  tuberosity  of  the  tibia.  The  greater  pressure  in  any 
ipiwheiic  apparatus  used  after  amputation,  at  or  above  the  knee,  falls 
ttpjn  the  ischio- perineal  region.* 

*TluuIilwoponiUons,  wliicli  ronsi^ited  in 
•  lung  and  a  short  tlap  on  oppotite 
tb«  l«ff,  are  now  lallen  into  ctfiienil 
Th«  reqQtreraentfi  wiU  b«  betit-r  fol- 
ur  oo«  of  tbe  methods  alrcady^  de- 
fa/  tbe  more  complioited  nietb- 
Lec,  Scdillot,  and  oiliors. 
of  TcaU — Lonff  and  SAnrf  Iit(- 
'••T'^  Flit  pi. — Tlio  long  Bapf  (oldrng  over 
IWfttiliif  lir  Ikkic  i-t  foniiwl  of  parts  gen- 
''Wfi»*oiduf  tar)i«bliind-ve9HeUaDd  iiervus 
vWh  ttmctarct  arc  left  in  the  #liort  flup. 
of  the  Nmg  napUfletennined  )ij  tit*.* 
DO*  of  the  hmb  at  the  pluc«  of  aiuputatioD,  ita  length  and  breadth  b«Uig  each  eqaal 
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Knee-Joint — FithI  Method — Modified  Cireular  Skin-Flap,^ 
three  inches  below  tlic  ])»tella  make  a  circular  swe«?p  around  t 
diWding  the  skin  and  fascia.  Join  this  by  a  pei'j)endiciilar  inc3 
the  middle  line  of  the  posterior  aspect  of  the  limb,  ext*^nding  t 
the  skin  and  fascia,  and  at  least  as  high  as  to  the  lerel  of  the  top 
patella.  Dissect  the  skin  back  carefully,  keeping  close  to  the  i 
surface  of  the  patella,  as  the  skin  over  this  bone  is  usually  vei 
It  is  not  necessary  to  dissect  the  cuff  as  high  on  the  lateral  and  p* 
aspects  as  in  front.,  since  the  anterior  incision  is  made  to  allow 
removal  of  the  patella  and  disst'ction  of  the  synovial  sac  just  al 
Di\ide  the  tendon  of  the  ttuadriceps  at  the  upper  limit  of  the  ; 
turn  this  down,  cut  the  lateral  lipiments  and  capsule  alon^  thee 
the  condyles  of  the  femur,  Hex  the  leg  stn)ngly  on  the  lhigh»  di\ 
crucial  ligaments,  and,  as  soon  as  the  posterior  ligament  of  Win 
exposed,  introduce  a  long  knife  and  remove  the  leg  by  cutting  st 
through  the  soft  tissues  at  the  back  of  the  articulation  (Fi^ 
With  the  cutting-forceps  round  off  the  shaqj  edges  of  bone  whic 
the  line  between  the  articular  and  non-articular  surfaces  of  the  co 
make  a  thorough  removal  of  the  synovial  sac  above  the  patella,  i 
the  artictilar  surface  with  a  8ix>nge  dippetl  in  1  to  3(KJ<)  sublimal 
tion,  tie  the  vessels,  and  close  the  flap  as  in  Fig.  236.     There  ii 

to  liair  the  eirconifercnco  of  the  limb  at  this  point.    The  short  flap  is  one  foarth  i 
tlie  otlitT.    Tiie  iiicisioii!)  and  ciltiiup.  ufttr  Tealp%  nu'tliod.  are  fihown  id  Fig.  22S. 

SeiHUoV*  Mfthoil — hmrj  FihuUir^  S/tcrt  Tibial,  /7rt;>.^Opposito  the  puiiil  at  i 
bone!)  art)  to  bo  divided  insert  a  lunjr,  tliin,  amputatinff-knife,  tiie  point  «f  whirh  si 
tlic  Apine  uf  tbu  tibia  and  tb«  uiitvr  surt'ace  uf  ilie  tibiihi,  luid  cumu  out  thro 


Fio.  ssd. 


aspect  of  the  ealf.     Cut  downward  close  to  the  bones,  and  make  a  loop,  rounded  \ 
«bort  flap  is  uade  bj  an  incUion  with  a  sliglit  uownward  convexiijr  (Fig.  22dj. 


Fto.  £80,— (Aiibhur«t*8  "  Eacydopiraii.^) 

Z«V  Method. — The  length  of  the  Hapa  is  determined  as  to  Teale's  arapiitation, 
flap  it)  pn«teni>r.  and  inchidei*  t\\is  nkin  and  sural  mniv-lea.    The  deep  musoles  and  t 
are  divided  »quaroljr  at  tlio  baAO  of  the  flap  (Fig.  2UUJ. 
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no  need  of  sawing  off  the  end  of  the  condyles.  Such  a  sectic 
poses  a  broad  suiface  of  cancdlous  tissue  to  the  danger  of  al>sorptJ 
septic  matter,  should  inflammation  occur.  The  skin  which  fonq 
anteiior  portion  of  the  sleeve  which  falls  over  the  end  of  the  l>one  j 
apt  to  suffer  from  pressure  and  shjugh,  as  it  rests  on  the  smuoth  rtrt 
surface  of  the  articular  expansion  of  the  femur,  than  when  after  \ 
tion  of  this  bone  it  rests  upon  the  sharp  edge  wUidi  is  nect^ssar 
when  the  saw  is  emidoyed.     The  presence  of  the  cicatrix  at  the 


>\ 


^JK^' 


#V 


\ 


\ 


Fio.  3S3. — Section  throusli  tho  mMdloof  th*  rt^'Jit  Wz.     I'lokitii:  from  below  apward. 

ftrterr,  veins,  ami  nirvo.    2,  I'^stcrior  tibial  trt^ry.  veins-,  and  iiltvc.    8.  Pcmut-al  arten  nf 
4,  LrOiijf  MplittDii  vciti  »n<i  iiurvc,     0,  M  iu<culo><:utttntfoirt  nvrvij.    0,  Short  aaplwiui  vutn  nad'ued 

the  stump,  and  the  uneven  surface  which  the  normal  nrticular  face 
femur  presents,  are  not  objectionable,  since  in  no  pi-operly  const] 
artificial  limb  is  pi^ssur©  brought  upon  the  end  of  the  stump,  I 
the  istOiio-perincal  region.     ^ 

Second  Method — Operation  of  Prof.  St^hen  Smith. — With  a 
Bcalpel  commence  an  incision  about  an  inch  below  the  tubercle  > 
tibia,  and  cut  to  the  bone;  carry  it  downward  and  forwanl  beyoi 
curve  of  the  side  of  the  leg.  thence  inward  and  backward  to  the  ] 
of  the  leg,  thence  upward  to  the  middle  of  the  popliteal  space ; 
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for  the  condyle.%  and  that  iipcjn  the  inttrnal  aspect  it  should  hai 
tional  fullness  for  the  purpose  of  insuring  sufficient  flap  for  the  i 
or  larj^r  condyle**  (Smith). 

After  the  fla]>s  are  stitehed  the  drain- 
age-tube makes  its  exit  through  the 
upper  posterior  angle  of  the  wound.* 


Flo.  £36.— 1  After  EamiMi.) 


Fia.  «7. 


Thigh.— 'VYie  method  to  be  selected  in  amputations  thnrm 
lower  two  thirds  of  the  thigh  will  depend  ujx)!!  the  size  of  thi 
ber  at  the  point  of  election.  In  limbs  of  oi-dinary  size*  and  ] 
larly  in  emaciated  persons,  the  operation  advised  in  the  arm  Bhj| 
followed  here.  ^H 

First  Metliod.—'QQloy.'  the  line  of  section  through  the  femt^fl 
tance  sufficient  to  furnish  an  ample  flap,  by  a  circular  incision  dii 
integument  down  to  the  muscles,  allow  the  skin  to  retract,  and 
line  of  retraction  divide  the  xemaining  soft  tissues  down  to  tb 
On  the  anterior  and  external  asi>ect  of  the  thigh,  by  a  jwrpei 
incision  extending  as  high  as  the  point  of  section  of  the  Iwna 
everythin.ir  to  the  Inme,  and  fn>m  the  periosteum,  with  a  dry  di 
lift  the  solid  fla|>.  Apply  the  cloth  retractor  and  saw  through  tl 
As  the  stump  is  placed  in  an  elevated  position,  with  the  thi 
abducted  and  rotated  outward,  the  drainage  is  naturally  at  tin 
angle  of  tlte  perpendicular  incision.  This  same  pnjceduiv  may  be 
out  in  this  class  of  cases  in  all  parts  of  the  thigh,  and  in  disartii 
at  the  hip-joint  as  well. 

When  the  diameter  of  the  limb  is  great,  or  when  there  is  a1 
subcutaneous  areolar  tissue,  the  modified  circular  skin-flap  opei 
preferable. 


posB 


•  The  method  of  Cardon — nftmely,  Ions  anterior  Ekin-flnp.  nml  tl.e  short  po 
mn-wMilnr  flap,  made  bjr  ilii»  lonff  knife  parried  tlirougli  the  joint — is  inferior  in  i 
either  of  the  fort^ing  operatiuoa.  Cftrdcn  rtKoramendod  Mvtion  throuf^b  tho 
Gritti  introdQced  on  osteoplii.<*tio  nioilificAtioD  by  making  a  long  rcctasgalar  skin 
the  front  of  the  knee  anil  le(r,  vhlch  '\»  fliswrted  itp  deeply,  lirtin^r  tl)<?  patella  il 
Ikliind,  a  short  flap  is  niailo  similar  to  tliat  in  CordttC*  method.  Seriion  is  niftd 
tlie  bone  abont  an  '\m-h  abovo  the  tip  of  tho  internal  ooodvle.  and  the  aKicnlnr  «nr1 
patella  ia  tbcn  ^ivrn  otT.  Tins  procednrc  mar  be  best  accomplimbed  br  gra^pioe  tin 
the  left  hand  and  etretobiog  it  over  the  knnckles,  so  that  the  artioaUr  surface  of 
looks  directl.T  apwnrd,  where  it  is  fixed  quite  imnmrabtT.  As  tlie  Hnpn  are  a^ 
aaim  surface  of  this  bone  is  bn>U(;ht  into  contact  vitli  that  of  the  feroiir.  SunU 
seoore  it  here  by  transfixing  with  an  ivory  ptn.  The  whole  procedure  \&  not  only  d 
teduiqs,  but  wholly  Donecessary. 
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[Sti^nd  Method. — Make  a  circular  incision  thrcingh  the  skin  and  fascia, 
by  a  pt'rpendicular  cut  on  the  low«*r  external  aspect  of  the  limb. 
Pt  up  the  flap  from  the  muscles,  and  divide  all  tlie  remaining  soft 
tbrnwA  squarely  at  the  point  of  section  of  the  hone.  Suture  the  tiap, 
and  drain  from  the  outer  upper  (and.  if  necessaiy,  lower)  angle. 
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f^  Bwtioo  tiiroujfli  tbc  rit;!i(  ft>iiiurat  the  c*>mlvli«  utd  at  tlie  tiiiilille  '<r  lh«  fknU'lliu  T.ookin$[  nt  ihfl 
*MBlwB<bor  «a  i'Tpo«c<t  uftvr  MnpululioQ  at  thU  jxiint.  I,  l'opliU-nlurt«n',  vi'hi.niK]  inU'miil  ito^iliteul 
*gK  t,  EAt«-rnfll  |-<plit«»l  nr  pvnuKal  Derv«.  TltQ  oupeute  uid  the  synovUl  cavitiu  are  ■dtainibly 
*K*Vf  ■  iraU  lu  tlic  tntrmt  muama  pnttUtt, 

^  the  Hip. — When  pos-sible,  the  first  method  just  given  should  be 
Iplort^d  here,  for  the  reason  that  it  allows  the  division  of  the  arteries 
the  invatest  jxKssible  distance  fit>m  the  trunk.     Proceed  as  follows : 
_Pla^  the  jwlient  so  that  the  hip  at  which  the  operation  is  to  be  per- 
ppoject-s  well  over  the  comer  of  the  table.     The  ni('nd>er  to  be 
putatM  is  emptied  of  blixWl  by  elevation  and  the  Epmarrh  bandajje, 
J8  held  by  an  assistant  while  the  opposite  thiirh  is  alxlucted  and 
sUotriHi  to  drop  over  the  end  of  the  talile,  the  foot  resting  upon  a  stool, 
rha^e  may  in  jn'eat  part  be  controlled  !>y  plucin^  a  comjiresG  upon 
ic,  as  it  runs  along  the  rim  of  the  pelvis,  and  hoUling  this  down 
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and  in  position  by  a  strong  rubber  tube,  carried  obliquely  arotin 
groin  from  the  periarenm,  above  the  anterior  spine,  and  over  the  d 
the  ilium.  An  abdominal  tourniquet  should  l>e  axtf>lieiif  ho  ns  tq 
press  tlie  aorta  at  a  |Hiint  one  inch  to  the  left  of  the  umbilicus.^ 
need  not  be  tightened  unless  compression  below  proves  inadequate^ 
Operation. — Half  way  between  the  anterior-superior  spine  of  the 
and  the  upjter  surface  of  the  trochanter  major  (the  extremity  beiii 
parallel  with  the  axis  of  the  body,  and  the  foot  normally  everte<lj| 
duee  a  strong  scalpel  straight  down  to  the  bone,  and  by  a  single  ii 
divide  all  the  tissties  along  the  head  and  neck,  over  the  middle; 
great  trt»cbanter,  and  down  the  outer  aspect  of  the  femur  for  three  \ 
inches,  and  as  much  as  six  if  possible,  below  the  tip  of  the  trocB 
Arrest  the  bleeding  as  the  operation  proceeds.     Uissect  the  tfl 


Flo.  S9P.— {Modiflsd  ftnm  Ensarcfa.) 


from  their  insertion  into  and  near  the  trochanter,  using  the  cuttip 
of  the  knife  only  when  neces-sary,  preference  being  given  to  lifti 
soft  parts  from  the  periosteum  and  cajwiule  with  tlie  dr>-  dissector. 
strong  hook  retractors  the  edgea  of  the  wound  are  se|>arated,  the 
exposed,  the  capsule  and  liganieutum  tert*.s  divided,  and  disarlici 
effected!.  Tlie  s<dt  jKirl.s  are  now  still  farther  liftinl  from  the  bon 
point  at  least  six  inches  below  the  trochanter.     The  entire  mass  \ 

*  If  no  otfior  meADs  is  at  hanri,  the  Dim  lua^  be  compreued  by  iniroducing  a  pad 
Into  tlie  rectum,  and  over  ttii*  vessel  as  it  runs  alonfj  the  pelvic  rim.  , 

TreodelcDburg  recommended  transfixion  by  means  of  a  nMiiid  Rt««l  pin,  which  \ 
betWMO  the  bend  uf  the  femur  and  tlie  femoml  reMels.  Compretsiuo  \a  malntaiuet 
elastic  bandage,  thrown  orer  the  end  in  figure  of-8  fasfaion. 


AMPUTATIONS. 


151 


\ 


1--^ 


.r^-y*- 


}   i 


i 


tissues  is  now  constricted  by  a  second  elastic  tube,  or  ligature,  as  close  to 
the  body  as  possible,  and  this  intrusted  to  an  assistant,  whose  hands  also 
grasp  that  part  of  tlie  Ihip  in  which  the  large  vessels  are  located.     At  a 
p«)inl  as  low  as  possible,  or  about  six 
inches  from  the  trochanter,  make  a 
circular   swtiep   around    the    thigh, 
divijUng  the  skin,  and  allow  this  to 
retract.     On  tliis  level  the  amputa- 
tion is  to  be  coniiilet*'d  by  jiassing  a 
long  knife  behind  the  bone,  cutting 
squarely  back  ihroagh  all  the  re- 
mainiag  tissues  (Fig.  2:W).     As  nip- 
idly  as  possible  all  the  larger  vessels 
are  grasped  with  forceps,  after  which 
the  ligatures  arw  applied.    The  dniin- 
a,t>e  should  l>e  from  the  cavity  of  the 
acetabulum,  out  at  the  upper  angle, 

and  at  each  of  the  two  lower  angles 

of  tlus  stump. 

fkcond   Method. — Six    or   sf^vea 

inclies  l>elo\v  the  tnK'hanter  make  a 

circiilar  incision  through  the  skin  and  fascia,  and  alhiw  tliis  to  retract. 

At  the  level  of  the  retrtu'ted  skin  divide  all  the  tissues  down  to  the  bone, 

and  saw  through  the  femur  at  this  level,  as  in  Dieffenbach*s  procedure. 


/ 


/ 


/ 


/ 


Fio.  840.— (After  Esouirch.) 


/; 


/^' 


\ 


Flo.  94t. 


S^re  all  vessels  at  once,  and  disarticulate  by  the  same  incision  as  prac- 
'i*^!  in  the  preceding  ojieration. 

Third  Method.  (Erskine  Mason*s  OjK'ration  *).— The  circulation  is  con- 

•  "New  York  Medical  Journal,"  December,  1876. 


Flo.  949.— SecUtni  ihroajfli  tight  tWffli  «t  Hunter's  tunftl.   Looking  nt  the  »urfae#  BttAcbed  I 
oral  vassoU  and  \oag  naphcnuuii  ncrvi^     n.  Great  sciatic  tMrvo  ami  aitcna  comea.    a,  Loim  uphi 

muscles  on  this  plane,  open  the  copsule,  and  dislocate  the  femu 
anterior  vessels  should  he  first  secured. 

Fourth  Method— Transfixion. —X  knife,  the  blade  of  which 
be  at  least  fifteen  inches  long,  is  intrf)cluced  half-wny  between  I 
chanter  major  and  the  anterior-superior  iliac  spine,  the  thigl 
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ghtly  abdnctetl  an^l  the  foot  in  the  normal  degree  of  eversion.    The 

)ii  held  at  an  angl»*  u(  90°  to  the  axis  of  the  body,  until  the  point  is 

Bio  strike  and  pass  iiiio  the  i-apsuh^  of  the  joint,  when  the  handle  is 

ited,  so  that  the  knife  is  parallel  with  Poiipart's  ligament,  and  so 

rflinvi*?*!  rhar  it**  point  will  emerge  on  the  inner  asjiect  of  the  thiirli,  near 

lliie  jwriiiffium  (Fig.  240).     As  the  last  step  in  tliis  mauueuvre  is  heing 

Itffeciwl  the  thigh  should  be  slightly  flexed  on  the  abdomen,  in  order  to 


:v^ 


V 


'"■y-j'telnB  thfiiQrh  l«ft  lltttfh  *t  )U  mliMlo.  L^kins  st  tlie  aurfuoe  atbtclied  to  the  body.  1, 
rywluil  foniiirml  artiry,  vein,  anil  Haplicnoiis  ncrvi'.  a,  Omit  ■•ointio  iwne,  mid  tJiv  irierin  como* 
*^M^li<H.  3,  Tvntiiokl  t^>niii<:ii  01' )>roruiiJft  retiii>rL!>.  i,  IhMcvtxdiag  brunch  of  cxtemal  circuiudex. 
•"  "*|  MpJitiioiu  vein. 

jidii  tl)P  tissues  here  nnd  allow  the  knife  to  pass  well  ^eneath  the  groat 
[neaelg.  Two  jtrecatuions  are  necessary,  namely,  not  to  ])ush  the  knife- 
fpt'ia!  into  the  obturator  foramen,  and  also  to  avoid  wounding  the  scrotum 
or  labium.  By  to-and-fro  sweeps  of  the  knife,  which  is  made  ta  ]>as3 
ktoni!  nfxm  tlie  bone  for  about  seven  indies,  a  flap  about  eight  inches  in 
khf^th  h  rut  on  the  anterior  and  inner  aspect  of  the  thigh.    As  soon  as 


154 


A  TEXT-BOOK  ON  SURGERY. 


the  knife  shall  have  traveled  downward  a  sufficient  distAnce  to  peni 
an  assistant  should  insert  his  middle-  and  index-MngtTs  into  the  w< 
and,  with  the  aid  of  the  thumbs  applied  externally,  control  the  VI 
by  direct  pressure.  The  two  femomi  arteries  and  veins  should  t 
once  secured.  | 

The  capsule  should  now  be  divided  with  a  short,  strong  scalp^ 
head  of  rhe  bone  forcibly  luxated,  the  long  knife  laid  across  the  K 
behind  the  caput  femoris,  and  a  short  tlap  formed  by  cutting  aloo 
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Fw.  S44.— Swrtlon  tlima-jti  loft  Ihi-^h  Ui  tlie  upper  IhmL     1.  8uperflcUl  femonl  •Tt«ry,  vein,  ondl 
Dtrvo.    3,  I>«vp  rcjooinl  vonek ;  near  by  tht  obturator  ner\'e  and  vmbcU.    8,  Seiatic  oervc  aiid  v^ 

t 

posterior  surface  of  the  femur  as  far  down  as  one  inch  beyond  the  ^ 
fold  (Fig.  241). 

Of  these  various  procedures  at  the  hip,  the  (irst,  although  reqfl 
more  time  for  its  i>erfcjrmiince,  should  be  preferred,  since  the  grea(j 
all  dangers  in  this  operation — hspmorrhage — is  practically  avoided 
fat  subjects,  or  where  the  muscular  development  is  very  grt*at,  the 
cedure  of  Mason  should  be  followed.  AVhen  rapidity  of  execut 
essential,  the  fourth,  or  transfixion  method,  is  preferable. 
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Fio.  SM. — SecUon  Uimnsb  the  lelt  hipu  Loolcinff  from  hnlow  upward.  Retloeed  fViim  lifa  siM.  1,  Fen- 
onil  vuin,  artrry,  ami  cruml  nerve  In  oriler  iVnni  wlLhin  outwuil.  s,  Groat  Aciatio  uerve,  arter/,  and 
vein.    3,  Epi^utrio  v«Id.    4,  VecHiU  to  avvUbuluin. 

n,  Sumraary  o/  iSefeii /j^-one  Co^es  o/  Hip-Joint  Amputation  for  Injury  in  Civil 

Practice, 


S&TUltV.  OF  OPEltATlOS. 


Prlnurjr 

Intermediate....,..., 

Socoiidarj 

Keuni{>uUtion  nf  tiii^h-ntump. 
Xot  stated 

TotAl  numWf  of  cases. 


Uteamni, 

Otod. 

Tsui. 

0 

£5 

31 

6 

7 

IS 

fi 

0 

11 

4 

1 

C 

4 

8 

19 

24 

47 

n 

MartdKr 


80-6 
SB'S 
M-5 
20  "D 
flO-rt 


66-1 


m.  Sumnmry  of  7\to  Hundred  and  Seventy-aix  Cases  of  Hip-joint  Amputation  for 

Disease. 


NATURE  OP  OPERATION. 

Rocormd. 

Died. 

"if^!^ 

Total. 

Mortnfhjr 
prreL-Bt 

1R6 
20 

E»0 
10 

H 
1 

S40 

SI 

41-1 
RS-8 

ir>6 

105 

15              270        1        4«*a 
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IV.  Summary  of  Forty-eight  Cases  of  Hip-joint  Amputation  for  Unknown  Cauaes. 


Number  of 


BsouTOvd. 


Died. 


10 


84 


Dndeter- 
milled. 


Total. 


48 


Hortalltf 
per  ceoL* 


77-2 


y.  QmnBraX  Summary  of  Six  Hundred  and  Thirty-three  Cases  of  Hip-joint  Ampu- 
tation for  all  Causes. 


■ATITBE  or  CASK. 


Pithologieal 

Trumatie 

Com  nakaown . 


TotAl. 


Keeorerad. 


15« 
64 
10 


220 


IXed. 


105 

254 

84 


898 


Undflter- 
mined. 


16 
1 
4 


20 


Total 


276 

809 

48 


633 


Uort«lltr 
perecot. 


40-2 
82-4 
77-2 


64-1 


*  Undeterminsd  cases  omitted  in  oompntug  percentages. 


CHAPTER  IX 


THE    SURGICAL    DISEASES,   AND    SURGETIT    OF    THE    XYMPHATIC   VEi 

VEINS,    AND  ARTEEIES. 


y 


The  Ltmpiiatic  System.— LrMPnANorris. 


I 


The  pathological  conditions  in  inflammation  of  the  lymphatic  v 
closely  resemble  those  of  the  veins,  with  which  they  are  intimately 
ciated.  The  histology  of  the  two  systems  is  almost  identical.  One  i 
tial  point  of  dilTerence,  and  one  which  has  a  imthological  signiJicai 
that  the  lymphatic  vessels  are  practically  closed  tnl»es,  since  at  vs 
Intenals  in  their  route  to  the  center  each  trunk  bitjaks  np  into  sma 
smaller  branches,  until  they  end  in  closed  capillaries  in  the  eubstaj 
a  lymjihiitic  gland.  Althongh  it  is  not  yet  positively  proven  that 
Is  no  dire<:t  communication  between  the  afferent  and  efferent  vessel 
weight  of  evidence  is  in  favor  of  the  theory  that  the  vessels  end  and 
as  closed  tubes.  It  follows  that  whatever  of  septic  or  inHanm 
matter  may  pass  into  these  vessels,  it  can  not  rapidly  enter  the  syj 
circulation.  Each  lymphatic  gland  is  a  sieve  which  airests  its  pn 
and  modifies  its  effect.  In  the  venous  system,  however,  there 
resistance  to  ni^id  and  direct  systemic  infection.  We  conclude,  th( 
anatomical  grounds,  as  well  as  from  clinical  experience,  that  the  ( 
of  phleliitla  are  more  rapidly  felt,  and  in  genei-al  more  disastrgna 
those  of  lymphangitis.  ^M 

Lymphaii-fiitiK  means  an  inflammation  of  all  the  stmctnres  1 
make  up  the  wall  of  a  lymph-carrying  .vessel ;  the  endothelial  linin| 
muscular  and  connective  tissues,  are  involved.  Hyper/emia  and  thi 
ing  occur,  with  or  without  coagulation  of  the  lymph  and  occlusion  ( 
ducts.  As  in  other  intlammrstory  processes,  the  native  and  wand 
cells  undergo  prolif^Tution.  and  form  in  the  extra- vascular  spaces  a 
nioa  embryonic  tissue,  which,  under  certain  favorable  conditions, 
undergo  granular  m»!tamor])hosis  and  nb9or|)tion  (resoluiion),  or,  3 
proce.s.s  l>e  violent  and  the  tissues  of  a  low  order  of  vitality,  snppni 
may  occur.  Lymphangitis  may  be  tmnmatic  in  origin,  or  result  as  I 
of  some  idiopathic  inflammation.  It  may  also  l>e  descril)ed  as  an  I 
subacute,  and  chronic  disease,  involving  the  sui>er(icial  or  deep  ve 
or  both. 

The  symptoms  of  acute  lymphangitis,  while  varying  in  intensitj 
portionate  to  the  virulence  of  the  cause  aud  the  condition  of  the 
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I  the  same  in  the  essential  features  in  every  case.  Following 
Inoculation  with  any  septic  matter,  within  a  few  huui*s  tliere  is  a 
)uf  uneasiness  and  burning  in  the  immediate  vioinicy  uf  the  wound. 
I  is  not  usually  severe  until  the  swelling  is  well  marked.  At  the  end 
of  frum  lwenty*four  to  thirty-six  hours  the  injection  of  the  superficial 
Teasels  which  lead  from  the  local  intlammatioa  toward  the  center  may  be 
reoogniied.  These  red  lines  give  a  pwniliar  sensation  to  the  touch. 
While  the  outline  of  the  vessel  can  rarely  be  made  out  by  palpation, 
thffl^  is  often  an  appreciiible  thickening  and  tension  in  the  tissues  imme- 
dklelj- over  and  ar«:»und  it.  Pain  is  present  in  some  instances,  while  in 
others  even  direct  and  strong  pressure  causes  little  or  no  disturbance. 
When  ihe  nearest  gland  or  plexus  is  reached  by  the  intlammatory  pro- 
cess, by  pressure  upon  these  a  sharp  sense  of  pain  is  experienced.  The 
febrile  movement,  which  may  ensue  within  twenty-four  hours,  though 
ttsoally  not  well  marked  at  this  early  period,  is  generally  introduced  by 
achlUor  a  series  of  chilly  sensations,  ehamcterized  by  pallor  and  the 
**jikied-goose "  rouglinesa  of  the  skin.  The  temperature  rises  rapidly 
■bre  the  normal,  and  mriy  iimch  a  high  degree.  Nausea,  vomiting, 
Wrinm,  and  the  train  of  symptoms  which  accompany  septicemia  may 
Move,  but  this  is,  fortunately,  the  exce]Jtion.      If  the  cimditions  are 

Civorable  to  the  progress  of  the  disease,  the  temi>eratare  declines  gradn- 
., resolution  occurs,  and  the  syinptoms  of  intlaramation  disappear  in 
Ii^Jin  one  to  two  weeks. 

In  the  diagnosis  of  lympkangiUs  it  is  well  to  bear  in  mind  that  in 
^MthUif  the  lines  of  red  discoloration  are  wider  than  in  Ihe  disease 
Bit^r  consideraciun,  that  there  is  a  nioi-e  general  condition  of  axlema, 
flat  the  lines  of  inflammation  follow  well-known  and  appreciable  veins, 
these  veins  arc  verj'  ]iainfiil  to  ijressure,  and  that  they  are  easily 
as  hard,  semi-elastir,  knotty  cords. 
\sifrTythema^  eri/sfpelas,  and  dermntitis  the  discoloration  is  deep  and 
■ftif^,  and  the  superficial  lymphangitis  which  exists  can  not  be  made 
P»  in  the  general  staining.  It  is  evident,  however,  in  one  unfailing 
•.TinpTorn — atlrtiitiH  in  the  glands  in  the  direct  ronte  of  the  vessels. 

Tht*  trt^rfmi'nt  is  local  and  general.  Cold  applications  are  prefenible, 
I'f'lil  19  Qgroiablo  to  the  patient.  Employ  the  ice  or  cold-water  bag,  or 
foil  rloThs.  Heat  may  be  applied  in  a  similar  manner.  The  sense  of 
•^ft'rt  experienced  is  the  only  criterion  in  determining  the  employment 
^  these  agencies.  The  lead  and  opium  wasli  is  a  valuable  remetly. 
'Htt  an  extremity  is  affected  it  should  be  kept  in  i)erfect  repose  and 
**neli>valed  position.  If  suppuration  occurs,  the  pus  should  becvacu- 
"K  If  cellulitis  and  great  tension  complicate  the  lymphangitis,  make 
^"^  Iiarallel  incisions  to  obviate  threatened  strangulation.  The  consti- 
''^H'mal  remedies  look  to  the  regulation  of  the  alimentary  appamtue — 
^uinia,  iron,  eU'..  and,  iilxtve  all,  pure  air  and  cheerful  surroundings. 

fhtbacute  and  c/tro/tt'c  lymphangitis  are  nssociatetl  with  forms  of  gen- 
8ftl  systemic  infection,  as  in  syphilis,  which  ia  typical  of  the  subactite 
iriet}-,  nnd  in  *' FTod^kin's  dis«'ase"  and  the  so-called  scrofulous  dys- 
which  are  chronic  forms  uf  thib  disease. 
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Adenitis^  or  inflammation  of  a  IjTijphalric  gland»  nsnally  exist 
the  disease  jnst  considei'ed,  or  it  may  be  independent  of  it.  i 

The  paiholofflcal  c/iai/f/eft  vary  as  the  proress  is  acnte,  suha^ 
chronic.  In  acute  adenitis  the  cells  of  the  reticulum  and  the  lead 
proliferate  with  great  rapidity,  resulting  in  pressure  upon,  and  ooc 
of,  the  periirlandnlar  blood-vessels,  and  consequent  suppuration, 
subacute  and  chronic  forms  the  proliferation  is  confined  chiefly 
connective-tissue  cells  of  the  rptirulum,  or  net-work  of  the  gland,  a 
an  abnormal  thickening  of  the  stroma,  and  a  diminution  of  the  cor 
lur  elemeuLs  of  the  gland. 

Acute  olenitis  may  result  fn>m  a  blow,  fn>m  excessive  mt 
action,  or,  as  above  stated,  it  may  follow  an  acute  lymphangitis. 

The  stjmptoms  are  a  sense  of  soreness  and  tension,  sharp  thi> 
paiii,  incre^ised  on  slight  pressure,  swelling,  and  redness  of  the 
jacent  skin.     The  suppuration  commences  In  the  center  of  the 
and  gradually  extends  until  the  tissues  around  are  involved.     Tt 
stitutionul  symptoms  are  similar  to  those  given  in  lymphangitis, 
intirtmmatory  process  be  of  the  subacute  form,  the  enlargement  ii 
gradual,  and  jvain  and  the  other  symptoms  of  acute  adenitis  are  i 
Examined  microscopically,  the  tumor  will  be  found  to  be  comp* 
oellidar  elements,  varying  in  size  and  conformation  from  that 
normal  lymphatic  cor])U3cIe  to  the  giant  cell.     Later  in  the  his 
this  process  fatty  and  caseous  degencratittns  may  occur,  ending  in 
tion  or  suppuration.     In  chronic  adenitis  the  tumors  are  more  sol 
firmer  to  the  t^)uch,  sincn  the  enlai*gemt'nt  is  due  in  greater  part 
proliferation  and  liyperplasia  of  the  connective-tissue  stroma. 

In  the  treatment  of  acute  adenitis  perfect  quiet  must  be  en 
Local  apijHoatitms  are  indicated  as  in  lymphangitis.  If  suppun 
evident,  early  incision  is  indicated.  The  process  of  repair  is  usuail 
Frequently  one  after  another  of  the  glands  in  a  group  breaks  dowB 
process  of  suppuration,  forming  sinuses  which  undermine  the  nei 
ing  tissues,  when  it  is  nece.ssary  to  lay  each  abscess  open  free 
scrape  out  every  jmrticle  of  diseased  tissue  with  a  Volkmann*8 
Thus  treated,  the  wound  should  be  packed  with  sublimate  gau] 
treated  us  an  open  wound  throughout, 

Chronic  enlargements  of  the  lymphatic  glands  require  chiefly 
tutional  treatment.  Local  measures  may  be  deemed  advistible,  ii 
to  protect  the  part  from  pressure.  Plasters  of  mercury,  liellado 
galbanum,  are  among  the  most  useful  remedies  of  this  kind.  The 
may  be  changed  at  intervals  of  two  or  three  days.  Painting  with  t 
of  iodine  is  painful,  and  of  doubtful  benefit.  Among  constitutiona 
dies  the  ])rotoi'Klide  of  mercury,  combined  with  t<>nic's  and  pro] 
mentation,  will  in  general  prove  most  satisfactory. 

WoK-nds  of  the  lymphatic  vessels  may  occur  in  common  with  so 
of  continuity  in  other  tissues.  The  escape  of  lymi>h,  and  occlusioi 
vessels  involved,  back  to  the  first  collateral  bnmch,  is  the  rule,  i 
the  blood-vessels.  If  the  veH.sel  be  large,  as  when  the  deeper  chan 
the  leg  or  the  thoracic  duct  is  divided,  the  ligature  or  compression 
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end  is  neoessary  to  prevent  a  Ijinph  fistula.  It  has  been  demon- 
stiatrtl  tliat  the  lymph  and  chyle  can  be  carried  into  the  circulation  by 

itrral  routes,  after  occlnsion  even  of  the  thoi-acic  duct. 

Varicosides  occur  at  times  in  the  lymphatic  vessels,  as  in  the  veins, 
causes  and  treatmi*nt  are  essentially  the  same.  As  a  result  of  oh- 
stnirtioo,  in  some  instances,  rystir  dilatations  occur,  which,  according 
Utliellumy,*  are  usually  found  in  the  tongue,  lips,  and  about  the  neck, 
Hydromala  of  the  neck  are  at  times  congenital.  In  their  structure  they 
»iv  irebeculated,  the  caverns  filU^d  with  jymph.  The  location  is  beneath 
iheocriput,  and  the  tumor  is  symmetrical,  tlie  cyst  of  each  side  of  the 
meJuin  line  being  lined  with  lymphatic  endothelia. 

Xe«r  formations (lymphomata)  of  lymjiliatic  vessels  occur  ocrcasionally, 
snd  blood-vessels  developing  in  these  ^ve  rise  to  a  mixed  new  growth, 
iiiownas  lympho-angeiooia. 


PULEBITlS.f 

Denyrnox  axd  Morbid  ATAxroM^.—PhlehitU  means  an  inllamma- 
lof  all  the  tissues  which  enter  into  the  formation  of  the  walls  of  a 
Endophlehitis^  mesopJilehitis^  and  periphlehUis  are  terms  used  to 
ttie  the  inflammatory  process  involving  respectively  the  internal, 
tMdh,  and  external  layers  of  the  venous  wall. 
The  ]m>gre3s  of  intiammation  in  the  tissues  of  veins  is  closely  analo- 
I  to  that  of  the  same  process  in  all  other  structures,  namely,  irrita- 
tion, hyjierajmia,  tumefaction,  infiltration  of  the  extra- vascular  spaces 
with  emigrant,  embryonic,  and  pus  ceHs ;  the  process  terminating  iu 
ciatriiation  (often  with  adhesions),  calcareous  degeneration,  suppunuion, 
organgrene.  The  mode  of  tprminatiim  will  depend  uj>on  the  severity  of 
tbatttack,  the  character  of  the  lesion,  and  the  power  of  resistance  and 
ition  existing  in  the  tissues.  The  inflammatory  process  involves 
structure,  the  walls  of  which  are  composed  of  an  inner  layer 
If»k2),  made  up  of  tlat,  polygonal  cells  (the  endothelia),  a  middle  layer 
■  made  tjp  of  elastic  tissue,  and  an  outer  layer,  containing  elastic 
,  connective  tissue,  and  unstriped  muscle.  Blood-vessels  and  nerves 
I  the  outer  and  middle  tunics,  following  the  bundles  of  connective 

cells  of  the  lining  membrane  are  smaller  than  the  arterial  endo- 
dia,  and  are  imbedded  in  a  fibrillated,  intercellular  substance  (Comil 
lRaiivi*'r).     The  elastic  and  muscular  tissues  are  less  developed  than 
inib**nrterie3  (Heitzmann).     These  are  so  irregularly  arranged  that  any 
^iriaon  into  middle  and  external  coats  is,  in  great  part,  artificial  and 
Moreover,  many  of  the  veins  contain  no  mtiscular  tissue, 


"EnvyclopAdia  of  Surgery,"  toI.  iii.  p.  84,  .^lihnrst.     William  Wood  &  Co.,  1B88. 
^That  portion  of  thii  chftptcr  between  pas(.'«  lilt  ami  196  is  tuken  Cram  my  article  in  the 
EnoTcloptedta  of  Surgery."  edited   l>y  Prof.  John  Ashlnirst,  Jr.,  M,  D. ;  pub- 
f  hy  Mewirs.  Williain  Wood  &  Co.,  of  Sew  Yurk  city,  for  wliose  kind  pertn lesion  to  intro- 
^]|  in  this  book  in  ita  onsiual  form  Llie  author  begs  to  make  Ms  stocere  acknowledginent. 
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while  their  connective  tissue  varies  in  qnantity  in  different  parts) 
body.  The  sinuses  of  the  diira  mater,  the  veins  in  hnnes,  and  H 
the  retina,  have  no  miisfiular  fibers,  whiU^  the  jugulars,  subolaviafl 
vente  cavie  liave  a  relatively  small  quantity,  or  are  entirely  devoid  i 
tissue.  Apain,  the  arrangement  of  the  muscular  tissue  differs  in  dij 
veins.  The  inferior  vena  cava  and  the  ix)rtal  and  renal  veins  hi 
inner,  circular,  and  an  external,  longitudinal  layer,  while  the  femot 
popliteal  veins  have  the  longitudinal  fibers  more  intemaL  This  t$ 
still  more  complicated  in  the  saphenous  veins,  where  the  internal 
are  arranged  longitudinally,  with  a  number  of  alternating,  or  trai 
and  longitudinal,  layers  placed  externally  to  these. 

The  elastic  layer  begins  imm<^liately  evternal  to  the  basflmej 
stance  which  supports  the  endothelial  layer,  and  is  here  somewh 
late*l  and  well  defined ;  but  from  the  exteraal  surface  of  this  c 
elastic  lamina  spriniLrs  a  net-work  at  elastic  fibers,  through  the  loo 
in  the  meshes  of  which  are  woven  the  muscular  and  conneo^u 
fibers.  ^| 

The  vasa  vasorum  follow  the  connective-tissue  buudles  in  their 
bntion  to  the  tissues  of  the  wall  down  to  the  elastic  layer.  Ken*e 
the  sympathetic  system  have  been  demonstrated  in  the  larger  vein 

The  valves  are  delicp-te  reduplications  of  the  internal  coat,  hj 
well-defined,  elastic  reticulum,  especially  on  their  distal  or  conv< 
face  (lleitzmanu),  and  muscular  libers  at  the  poiut  of  attachment 
venous  wall.  H 

The  vascuhir  area— the  outer  and  middle  layers— is  first  conoei 
the  inflammatory  pixtcess.  The  endothelial  tunic,  ns  a  result  o 
structunil  changes,  is  subsequently  involved  in  the  process.  ] 
appears  cloudy,  thickened,  and  rough,  and  may  becohie  se|mn 
shreds.     (Frey.) 

In  the  vascular  area,  during  the  earlier  stages,  the  capillaries 
vasa  vasorum  l>ecome  swollen,  the  white  corpuscles  migrate  ii 
extra-vaacular  spaces,  and  the  normal  connective-tissue  cells  are 
lated  into  rapid  proliferation,  resulting  in  a  thickening  of  the  vet 
to  the  pi-esence  of  these  embryonic  cells,  and  the  excessive  hype 
As  in  arteritis,  the  vitality  of  the  endothelial  tunic  becomes  im 
and  it  is  more  or  less  projected  into  the  cavity  of  the  vein,  the  end 
undergoing  rapid  proliferation.  After  a  few  days,  granulation-buc 
out  from  this  embryonic  tissue  of  the  endothelia,  and  new  capilla 
developed  in  the  gi*anulation  -  masses,  anastomosing  and  becoi 
part  of  the  circulation  of  the  vasa  vasorum,  as  well  as  leading  i 
coagulum  which  occupies  the  caliber  of  the  vein. 

At  the  point  of  contact  of  the  outer  surface  of  the  thickenec 
thelial  layer  with  the  internal  surface  of  the  middle  (elastic)  laye 
sinuses  are  developed,  which  receive  the  blood  from  the  capillaries 
middle  tunic.  These  sinuses  are  lined  with  an  endothelial  layer 
rests  upon  the  ccmtiguous  connective  tissue.  From  these  large 
fine  capillaries  are  given  off.  whicli  permeate  the  thickened  interna 
and  aome  of  which  pciss  into  the  organizing  coagulum. 
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When  a  thrombus,  caused  by  the  sudden  coagulation  of  the  blood  in 
a  Tpin,  is  examinwl  in  its  recent  state,  it  is  found  to  be  composed  of  suc- 
wasive  lanjinie  of  fibrin  and  corprtsdes.  nnd  the  more  recent  of  thi^se 
tanias  are  external.  When  the  vein  is  lirst  occluded  by  this  sudden 
ttopbtion  of  the  blood,  the  pressure  from  behind  is  so  great  tlmt  the 
ooigTiIam  is  compressed  toward  its  center,  while  tlie  current,  more  and 
nrTC  impedwl  in  its  progress,  flows  between  the  periphery  of  the  clot  and 
the  inner  surface  of  the  vessel,  adding,  layer  by  layer,  fresh  deposits  of 
«a?nlation  ujjon  the  thrombus.  A  microscopical  examination  of  sach 
UiromM  reveals  u  vast  number  of  white  corpuscles  i:i  various  stages  of 
j^ty  degeneration,  with  layers  of  fibrin  intervening. 

I  Experiments  have  shown  that  not  only  does  the  inflammatory  process, 

'n^ason  of  its  invasion  of  the  intima,  produce  changes  in  the  blood 

^hirh  lead  to  stasis,  but  that  there  is  also  a  dangerous  endosmosis  of 

ik  matter,  which  is  swept  along  toward  the  heart  and  lodged  in  the 

ies  of  the  various  organs  (emboli),  i^roducing  infarctions,  abscesses, 

aost  invariably,  irreparable  damag*^.     Tlio  adhesion  of  the  intima, 

I  the  formation  of  a  fibrinous  clot — which  may  completely  occlude  the 

^{orclnsioH  thrombus),  or  may  merely  plaster  over  the  endotlielial 

eriphcral  thrombus) — are  efforts  towaixl  pi-evention  of  this  endos- 


Thw  process  of  repair  in  tissues  capable  of  successful  resistanccj  in 
TPDnns  inlbimmation,  is  one  of  organization  of  the  embryonic  cells,  libril- 
Ulioiu  and  ctmtraction,  resulting  in  partial  or  complete  occlusion.  In 
times  of  low  and  impaired  vitality,  the  progress  of  the  inflammation  is 
npHIy  toward  suppuration,  usually  terminating  in  septic  fever  and 
dftlh.  Microscopical  sections  from  such  specimens  of  phlebitis  show 
lba^  the  leucocytes  and  embry<mic  ct'Hs  have-  nndcrgono  retnjgressive 
duogea,  and  that  the  tissues  are  infiltrated  with  pus  corpuscles.  Gan- 
spof^  are  not  infrequent,  often  opening  into  the  caliber  of  the 
,  and  allowing  the  influx  of  septic  products,  or  the  efflux  of  blood. 
Bee  phlebitis  is  a  frequent  cause  of  thrombosis,  and  since  venous 
Dtubo-ns  is  the  must  frequent  form  of  intra-vascular  coagulation,  a 
'^'fl  lit' rat  ion  of  the  pathogeny  and  pathology  of  tliis  process  must  natu- 
Uy  find  a  place  here.  Virchow  has  endeavort^d  to  show  that  primitive 
fbiris  is  extremely  rare,  and  that,  when  a  clot  is  produced  in  a  vein 
fh  is  inflamed,  the  coagulation  has  more  often  preceded  than  followed 
» inflammation.     Cornil  and  Hanvier,  from  whom  the  above  account  is 

do  not  accept  this  theory. 

fRbrin,  the  immediate  factor  in  coagulation  of  the  blood,  does  not 

I  such  in  the  normal  condition  of  this  fluid.     Under  healthful  con- 

,  the  blood  would  circulate  always  withottt  any  deposit  of  tibrillated 

pn  in  the  economy.     According  to  Denis,  the  normal  plasma  of  the 

i^n  be  sejKirated  into  a  semi-s<:»lid  substance,  jylaxmine,  and  a  H<piid, 

tft''.     Plasmine  is  further  separable  into  fibrin  and  metalbumen,  and 

held  that  the  coagulation  of  the  blood  is  dne  to  the  conversion  of 

nine  into  fibrin.     Foster  holds  that  coagulation  is  the  result  of  the 

ction  of  two  bodies,  paTaglobulin  aud  fibrinogen,  brought  about 
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by  the  agency  of  a  third  body,  Jlbrifi-fermeni.    A.  Schmidt  has 
expennientation  further,  and  ia  led  to  believe  that  jwraglobnli 
librin-femient  both  oriirinate  in  the  white  bloo<l-rorpiisck'.s.     This  t 
is  exreedingiy  seductive,  and  it  can  not  be  denied  that  actual  \m\ 
proves  that  around  and  within  inflammatory  areas  where  white 
corpusicles  are  most  abundant,  coajfulation  and  fd)ril]alii>n  are  more 
occur,  and  a  study  of  thrumbi,  which  have  lx*en  gradually  fonned, 
alternating  layers  of  white  corpuscles  and  tibriUated  fibrin.    (Greei 

What  may  be  the  jirinciple  in  the  blood  whirh  is  the  factor  of  c 
tion,  iir  what  reaction  it  may  be  which  precipitates  the  tibi-in,  we  c; 
in  the  present  conditon  of  science  positively  assert.  The  facta,  hoW 
'*p<tint  to  the  conclusion  that  when  blood  is  contained  in  healthy,  1 
blood-vessels,  a  certain  relation  or  equilibrium  exists  between  thel 
and  the  containing  vessels,  of  such  a  natui-e  that,  as  long  vu% 
equilibrium  is  maintained,  the  blcHxl  remains  fluid ;  but  when 
equilibrium  is  disturbed  by  events  in  the  blo^Kl  t)r  blood-vessels  (< 
the  removal  of  the  blood),  it  undergoes  changes  which  result  in 
lation."    (Foster.) 

So  delicivte  is  the  sensibility  of  the  blood  to  mechanical  inita' 
hindrance  in  its  iluw,  that  the  slightest  injury  or  roughening  ol 
endothelial  lining  membrane  may  produce  a  dejKtsit  of  librillated  ^ 
A  delicate  needle,  or  wire,  or  thread,  thrust  into  the  himen  of  a  hfl 
vessel,  precipitates  coagulation  ujjou  the  fcuvign  body.  Tiie  whiti 
pusdes  are  found  clustered  in  great  numbers  on  the  foreign  body, 
when  the  mass  is  examined  with  the  microscope,  the  corjuiscles  m 
serve  as  starting-points  for  the  developn»ent  of  lihrin.     (Heichert.) 

Causes  ano  Clinical  HisTonv  op  Puleuitis. — Phlebitis  has 
termed  traumatic  and  idiopathic,  and  the  latter  term  has  been  aj 
indiacnniinately  to  all  forms  of  phlebitis  not  directly  due  to  an  a 
ciable  leaion.  i 

Idiopathic  phlebitis  is  comparatively  a  rare  affection  (Virchow 
may  occur  witliout  a  traumatism,  as  from  exposure  to  cold,  or  as  a  a 
to  fevera  and  varicosities  (Hamilton),  It  may  occur  as  a  comjdicati 
syphilis  (Hutchinson),  or  as  a  ivsult  of  the  gouty  diathesis  (Paget), 
whatever  cause  it  may  proceed,  idiopathic  phlebitis  usually  affeol 
veins  of  the  lower  extremities. 

Traumatic  phlebitis  may  l>e  caused  by  a  partial  or  complete  sol 
of  continuity  of  the  venous  walls,  by  contiguity  of  inflamed  tissues, 
violent  muscular  action  and  pressure. 

The  inflammation  of  the  uterine  .sinuses  during  and  after  pnrtul 
winch  Corntl  and  Rnnvior  style  "la  phi6bite  spontunee,**  is  really  a 
of  traumatic  phlebitis,  due  to  the  initation  resulting  from  pressur 
muscular  action. 

Phlebitis  has  been  described  as  acute  and  chronic  (Gross);  ad] 
and  suppurative  (Bryant) ;  gouty  and  diffuse  (Hamilton),     These 
but  express  varying  conditions  of  one  pathological  process,  and  wl 
this  inflammatory  process  shall  i*esult  in  adhesion  or  suppuration, 
become  diffused,  or  shall  assume  u  chronic  form,  will  depend 
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fharacter  and  cause  of  the  diseiise,  and  upon  the  cai>acity  of  the 

to  resist  its  progress. 
I  Ii>ioPATHTc  Pnr.KBiTis.  1.  i^f/pJitHfic  Phlehifis. — Mr.  Hutchiuson 
hw  called  attention  to  the  very  few  cases  of  syphilitic  phlebitis  which 
brebeen  recorded,  and  yet  he  says  that  most  surgeons  are  familiar  with 
tbf  fact  that  inflammations  around  varices,  and  even  about  otherwise 
hralthy  veins,  ar«  not  infi-equent  in  syphilitic  subjects.*  Mr.  Hutchin- 
son farther  says:  ""I  think  alMO  that  I  have  seen  several  cases  in  which 
thrombosis  and  phlebitis  were  attended  by  other  conditions  sufficiently 
iar  to  justify  a  belief  that  they  were  of  specific  origin.  In  some 
has  been  great  excess  of  inflammation,  a  large  hiu'd  mass  fonning 
,e  cellular  tissue^  and  threatening  to  slough,  much  a.M  siibcutimeous 
ta  often  do.  These  cases  are  much  benefite<l  by  the  iodide  of  po- 
luianL,  so  far  as  prevention  of  sloughing  is  concerned,  but  the  thrombotic 
plngging  remains."  f 

?.  fjouhj  l'hfdnffx,~iinh}(}cis  (says  Mr,  Bryant)  who  are  gouty  from 
Hnwlitar>"  or  acquired  causes  are  liable  to  plilebitis.  Paget  Ims  descrilwd 
the  affection  in  his  ** Clinical  Lectures,"  and  Mr.  Gay  has  written  upon 
it.  In  such  cases  thn  phlebitis  may  have  no  intrinsic  characters  by  which 
tt>  ilii^tinguish  it,  yet  not  rarely  it  htis  peculiar  marks,  especially  in  its 
jyinmetTy,  apparent  metastases,  and  frequent  recurrences.  Like  other 
faona,  it  i.s  more  common  in  the  lower  than  in  the  upper  exti-emities,  yet 
Hnay  be  found  anywhere.  It  affects  the  superficial  nitlier  than  the 
i«p  veins,  and  often  occurs  in  patches,  affecting  on  one  day,  for  example, 
lort  j>iece  of  the  saphenous  vein,  and  tlie  next  another  portion  ttf  the 
vein,  .some  other  distant  vein,  or  a  correai)unding  piece  of  the  oppo- 
iit(  reiQ. 

e  inflamed  portions  of  the  vein  usually  feel  hard  and  are  painful  to 
touch.  The  soft  parts  covering  the  vein  become  slightly  thickened, 
iiiwi  often  have  a  dusky,  reddish  tint.  When  the  deep  veins  nre  involved, 
•dema  appears,  with  the  well-recognized  results  of  obstructiiui :  the  limb 
Wwnw  big,  clumsy,  featureless,  heavy,  and  stiff :  its  skin  is  cool,  and 
fcay  be  [Mile,  hut  moi-e  often  has  a  slightly  livid  tint,  which  may  be  recog- 
tathi  by  compari.'wm  with  the  other  limb  ;  and  it  has  mottlinirs  from 
nuall  cutaneous  veins,  visibly  distended.  The  limb,  thus  enlarged,  feels 
i^lematons  throughout,  but  firm  and  tight-skinned,  not  yielding  easily 
tojwasure,  and  not  pitting  very  deeply. 
The  constitutional  symptoms  associated  vrith  this  afl'ection  vary  from 
psJight  febrile  condition  to  those  met  with  in  acute  gcjut.  Complete 
■erj-  may  take  plare  in  this  as  in  other  f(trms  of  phlebitis,  the  veins 
minir  jM^nious  in  some  cases  and  obstructed  in  others.  The  risks  of 
tlisni  are  also  the  same.     (Bryant.) 

Acu/e  Idiopaikic  Phlehith  (not  gouty  or  syphilitic). — This  form 
enous  inflammation — oause<l,  as  has  Iteen  said,  by  exj)osnre  to  cold, 
[JBeto  the  presence  of  a  varicosity,  or  coming  in  the  course  of  a  severe 
■iJJe  attack — may  involve  one  or  more  veins.    The  disease  travels  alnng 
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the  vessels  in  the  direction  of  the  heart.     The  veins  become  swoll 
are  hard  to  the  touch,  i-esembling  the  normal  veins  when  rhe  ren 
culaiion  is  momentarily  aireated,  though  more  coi'd-Iike  in  feel  a: 
elastic.     Their  course  can  be  traced  by  the  duU-i*ed  color  of  th 
immediately  over  the  diseased  vessels.     Pain  is  genemlly  constani 
is  ivndered  more  acute  by  pressure.     The  oedema  tif  the  x>nrls 
distal  side  of  the  lesion  is  commensurate  witli  the  obstruction 
return  circulation  caused  by  the  indammatory  process.      The 
movement  varies  with  the  violence  of  the  attack,   the  rapidity 
progress,   the  inteuf>ity  of  the  inllammation,  and  the  capacity 
tissues  to  resist  invasion.     In  the  severe  forms,  the  clinical  histo 
similar  to  that  of  traumatic   phlebitis,  which  will  be  fully  desd 
hereafter.     Idiopathic  phlebitis  is  not  as  dangerous  to  life  as  thoj 
matic  variety.     It  may  run  a  short  course,  and  the  patient  re 
promptly,  or  it  may  assume  a  subacute  or  chronic  form,  and  t^ 
indefinitely. 

II.  Traumatic  Phlebitis. — When  a  vein  is  injured,  intlamm 
will  result,  if  the  vessel  is  penetrate<l  to  its  cavity,  or  suffers  a  sol 
of  continuity  in  any  portion  of  its  wall.    Examples  of  traumatic  phle 
resulting  in  thnmibosis  and  occlusion  of  the  popliteal  vein,  ai-e  ^ 
to  have  been  cau.sed  l»y  prolonged  forced  flexion  of  the  leg  on  the  i 
The  simplest  form  of  traumatic  phlebitis  ia  that  resulting  from  the  ( 
tion  of  venesection.     No  matter  what  may  be  the  character  of  tho 
mutism,  the  pathological  process  is  the  same.    The  mode  of  termij 
of  this  process  will  depend  upon  the  extent  and  severity  of  the  lesio^ 
upon  the  i-ecupemtive  powers  of  the  tissues  iiivolved.    Traumatic  phi 
extends  from  the  original  lesion  along  the  vessels  in  the  direction  c 
heart.     In  the  deeper  veins  it  is  with  difficulty  recognized  in  the  4 
stages.     The  course  of  the  inflammation  is  marked  by  a  dull,  copj»e| 
staining.     Pain  is  invariably  present,  and  upon  pressure  is  acntj 
severe  cases  the  tumefaction  spreads  from  the  vessels  to  the  suiToa 
tissues.    (Edema  of  the  parts  on  the  distal  side  of  the  lesion  will  oo| 
a  degree  commensurate  with  the  interfei-ence  with  the  return  circul 
The  febrile  movement  is  that  of  septic  fever:  chills  or  rigors,  flus] 
heat  ending  in  culd  and  exhausting  sweats,  sleeplessness,  hectic,  an 
expression,  and  often  the  '^pysemic  breath."    The  rectal  temperali 
vaiiable  and  high ;  the  pulse  is  thready  and  rapid,  reaching  in 
instances  16<*.     Sudden  and  dangei^ms  symptoms  may  arise  in  the  < 
of  the  disease,  when  particles  from  the  venous  thi-ombi  are  carried  U 
the  heart.     These  usually  lodge  in  the  lungs,  giving  rise  to  sudde] 
monarj'  complications,  the  result  of  infarction.     The  liver,  in  phleh 
the  \'ein3  which  go  into  the  jiortal  circulation,  is  fi-equently  the  s 
embolic  abscess.     Hemorrhage  from  perforation  of  the  venous  wi 
ulceration  or  gangrene,  is  another  source  of  danger  in  severe  cm 
phlebitis. 

Treatment  of  Phlebitis.— VosUive  and  complete  rest  is  the  first 
essential  in  the  treatment  of  phlebitis.  Manipulation  or  movem 
dangerous,  since  interference  will  not  only  exaggerate  the  inflnmn 
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but  may  possibly  cause  the  separation  of  thrombi  and  produce 
Sic  harm  in  remote  org:iiis.  If  the  disease  should  assume  the  sup- 
pnttireform,  the  inflammation  being  diffuse  and  the  opdema  severe,  fiee 
llMnons  parallel  to  the  veins  sliould  l>e  made  in  order  to  secure  drainage. 
Avet  dressing  should  be  applied,  and  the  wounds  frequently  irrigated 
with  1  to  10,000  sublimate  solution  until  the  more  urgent  symptoms  have 
disappeared.  Quinia  is  indiciited,  not  only  on  account  of  its  well-knuwn 
toaic  and  antifebrile  properties — although  not  strictly  antisex^tic  in  its 
" '^  T.  ihe  bacteria  of  septic  fluids  resisting  its  action  to  a  great  extent 
lolow-) — but  because  it  exercises  an  inhibitory  influence  upon  the 
-  at  corpuscles  (Binz),  important  factors,  as  Conheim  has  shown,  in 
ill-  intlammatory  process.  The  use  of  iron,  careful  feeding,  and  a  free 
supply  of  pui-e  air,  will  complete  the  constitutional  treatment.  If  an 
«iiviiiity  is  involved  it  should  be  slightly  elevated  to  favor  the  return 
drculjition. 


w 


Arteritis. 


Arteritis  is  a  term  applied  to  an  inflammatory  process  which  involves 
Ihe  entire  thickness  of  the  arterial  wall.  When  the  inflammatory  change 
is  confined  to  the  inner  coat,  or  intiraa,  it  is  designated  as  endarteritis  ; 
»b€n  lo  the  outer  coat,  or  adventitia,  as  i^eriartcritis ;  and  when  to  the 
midille  coat,  or  niediju  as  mesarteritix. 

Endarteritis,  which  does  not  rapidly  disappear  soon  after  its  inception, 
is  apt  to  result  In  lesions  of  the  media  and  adventitia.,  and  in  like  man- 
tis a  lesion  of  the  external  tuuic  will  in  all  prubability  involve,  by  the 
extension  of  the  morbid  process,  the  other  coats. 

Tl»*?re  are,  however,  certain  well-defined,  circumscribed  lesions  of  the 
sppamte  tunics.  Endarteritis  is,  as  an  isolated  lesion,  capable  of  demon- 
«iuti<tn.  We  shall  sse  that  a  Bupeiiicial  inflammation  of  the  endothelia, 
»ith  its  resultant  fatty  degeneration,  is  imt  infre<iuent.  Again,  mesar- 
i»'riiU  exists  as  a  primary  and  separate  inflammation,  for  primary  calci- 
firarion  (denie<l  by  some  pathologists),  which  is  strictly  a  disease  of  the 
toaicft  media.  ]n-ecipitntcs  an  inflammation  in  tliis  middle  tunic.  And 
■Meathen>ma  and  other  arterial  lesions  are  due  to  interference  with  the 
Wood-supply  through  the  vasa  vasonim,  or  to  defect  in  the  quality  of 
fh^Mfvod  distributetl  to  the  adventitia  through  which  the  vessels  ramify, 
*emii5t  recognize  a  jieriarteritia  as  the  initial  stage  of  this  lesion. 

Inflammation  may  be  established  in  any  or  all  parts  of  the  arterial 
BTstem.  One  foi-m  of  artei'itis  will  involve  the  larger  trunks,  while 
niaUter  will  jklss  these  without  molestation,  and  establish  itself  in  the 
"iiaiant  arterioles.  Simple  endjirteritis  is  most  apt  to  occur  in  the  aorta 
>od  arteries  of  the  second  magnitude,  while  syphilitic  arteritis,  the  most 
nwrked  filature  of  which  is  an  endarteritis,  rarely  attacks  the  larger 
^nkfi,  chiefly  confining  itself  to  the  more  or  less  complete  occlusion  of 

^xniall  and  smallest  arteries. 

The  internal  coat  of  the  larger  arteries  is  composed  of  two  parts:  1. 
-Iq  endothelial  lining  membrane,  consisting  of  a  single  layer  of  flat,  po- 
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lygonal,  nucleated  cells,  slightly  elongated  in  the  axis  of  the  ve 
edge  view,  these  cells  appear  spindle-shaped,  on  account  of  the  vlev 
of  the  nucleus  at  its  center  (Heitzmann);  2.  A  aubendothelial  lajj 
flattened,  nucleated,  anastomosing  cells  resting  in  a  fibrillated  baae| 
substance,  the  direction  (»f  the  librillie  being  generally  parallel  will 
long  axis  of  the  arterj'  (Comil  and  Ranvier).  In  the  smaller  arteries 
layer  is  exceedingly  tiue,  while  in  the  aorta  it  is  compaiutively  tj 
being  composed  of  two  distinct  layers.  Here  the  internal  of  theae 
layers  is  longitudinal,  the  external  traJisverse  in  dii^ection.  The  mi 
coat  in  the  larger  arteries,  such  as  the  aorta  and  carotids,  is  composi 
elastic  laminie  and  of  fibers,  forming  by  their  anastomoses  a  contin 
system,  and  holding  in  the  meshes  of  their  lou|>s  the  muscular  t|| 
transverse  in  its  direction,  and  a  nilatively  small  amount  of  connflj 
tissue  (Comil  and  Ran\ier).  According  to  C.  Toldt.  t!ie  muscle-fiW 
the  middle  coat  are  wanting  in  the  initial  portion  of  the  aorta,  in  tha 
monary  artery,  and  in  the  arterioles  of  the  retina.  In  the  descei 
aorta,  the  common  iliac,  and  the  popliteal,  small  bundles  in  an  otJ 
or  longitudinal  direction  are  interspersed  between  tlie  circular  onea^ 
in  other  arteiies,  such  as  the  renal  and  spermatic,  at  the  inner  boun 
of  the  muscular  coat,  scanty  longitudinal  bundles  oceur,  which  by  j 
are  considered  to  belong  to  the  inner  coat.  At  times,  in  the  correal 
ing  arteries  of  different  persons,  differences  are  obser\'ed  in  the  dis^ 
tion  of  the  muscles  of  the  middle  coat  (Heitzraann).  On  the  side  ne 
the  inner  coat  the  middle  tunic  is  limited  by  a  denser  and  more  dfii 
elastic  lamina,  which  shows,  however,  on  transverse  section,  a  festd 
appearance — very  important  in  the  study  of  the  pathology  of  arterj 
and  is  named  the  internal  layer  of  the  elastic  coat.  Upim  the  side  <^ 
tunica  media  nearest  the  external  coat  the  elastic  fibei^s  pass  outi 
interlacing  freely  with  the  connective  tissue  of  the  adventitia.  If 
femoral,  brachial,  and  other  arteries  of  middle  size,  the  middle  coafi 
Besses  only  one  layer,  namely,  the  internal  elastic.  The  muscular  j 
axe  transverse  in  dinnrtion,  and  form  themselves  into  flattened  buij 
separated  by  connective-tissue  handles  and  by  elastic  fibrillae,  whic| 
continuous  on  the  one  hand  with  the  inner,  elastic  layer,  and  on  the  * 
with  the  elastic  net-work  interwoven  with  the  adventitia.  There  a] 
vessels  iu  the  middle  and  internal  coats.  In  the  external  coat  areo 
arteries,  capillaries,  veins,  lymphatics,  and  nerves. 

The  small  arteries  have  a  middle  coat,  formed  of  involuntary  ml 
cells,  so  interwoven  that  they  form  a  continuous  membrane  (OomSl 
Ranvier).  C  Heitzmann  *  describes  this  layer  as  seemingly  twined  P| 
the  artery.  The  adventitia  here  is  composed  of  small  bundles  of  j 
nective  tissue,  arranged  in  the  main  in  a  longitudinal  direction. 

Pathogeny  of  Arteritis. — The  causes  of  arteritis  are  numerous. 
most  frequently  recognized  form  is  that  resulting  from  injury,  and  kl 
as  traumatic  arteritis.    The  pathogeny  of  the  non-traumatic  (idiopA 
arteritis  embraces  every  form  of  dyscrasia.     It  follows  In  the  tiM 

*  *'  Microacopttml  Morphology  of  tbe  Aoiiiial  3oc)y  ia  Health  and  Dtaeaw,"  New  York, 
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iHs,  rhenmntiNin,  gout,  alroholisna,  and  nephritis  with  great  regu- 
fcty,  and  may  occur  iu4  a  result  of  any  raorliid  pnwess  which  poisons 
bUwmI  or  impairs  its  nutritive  qualititjs.  These  vai'ieties  will  bo  con- 
kred  under  special  headings. 

The  sequelaj  of  arteritis,  as  far  as  the  arteries  are  conceme<l,  may  be 
tty  ittfiltnitioa  and  degeneration,  atheroma,  secondary  calcitieation, 
elusion,  dilatation,  aneurism,  suppuiiition,  ulceration,  and  rupture. 
Reinolfly,  ]iariinl  or  complete  loss  of  function  of  the  organs  l>eyond  the 
,and  partial  or  goneral  necrosis  or  necrobiosis.  I  shall  consider 
under  two  great  heads,  traumafh  and  n&n-fraumatiOy  subdivid- 
ing thiae  as  their  pathogeny  or  pathology  may  justify  in  the  considera- 
1  of  fach  st^panite  tyi)e. 

L  Tkaumatic  Akteuitis.— Arteritis  may  result  from  violence,  either 
from  without  or  from  within.  External  violence  will  produce  an  intlam- 
■ition  of  all  the  tunics  of  an  artery,  in  the  majority  of  cases,  while  vio- 
I  from  within  is  more  apt  to  cause  an  endarteritis.  Arteritu  from 
causes  is  never  an  uncomplicated  injury.  The  perivascular 
liaof  necessity  involved  in  the  inilammatory  process.  In  the  arte- 
titfe  resniling  from  deligation  of  an  artery,  from  the  forcible  compression 
o!a  vessel,  as  in  bending  the  knee,  from  the  pressure  of  a  tumor,  or  fioni 
ililoT  in  the  track  of  the  artery,  theiv  is  always  an  accompanying  intluin- 
Biatiun  of  the  suri-ounding,  injured  tissues. 

The  pathology  of  tnuraatic  arteritis  does-not  differ  greatly  from  the  in- 
flimmatory  process  which 
wrurs  in  other  vascular 
tissues.  Immediately  fol- 
Wng  the  injury  there  is 
lauked  increase  in  the 
Tttcttlarity  of  the  adven- 
tiiia.  The  vasa  vasorum 
Iwjme  rwoHpd,  the  white 
UiKxl-<*orpuscle3  crowd  in- 
he  rapillarieSf  and  pa-ss 
the  extra  -  vasi'ular 
while  a  rapid  pro- 
Hlwation  of  the  nonnal 
Mi-elements  of  the  arle- 
tunica  takes  place. 
_  sconnective-tissne  cells 
•rflhpadventitia,  thewhite 
powles,  and  the  flat 
polar  cells  of  the  in- 
ftiu,  all  take  jHirt  in  the 

Ifhid  process.    The  walls       fm.  247.— Tranmntic  ortoritirt.     TranfveTRe  fectlon  of  tiio  capotid 

f  llw   T68B61    OeCome    ao-  ri>niied  Ihmi  i>n>ji!cUon  of  11il<  inlims.      Iii  tlie  wiiWr  of  Uie 

itlvthiftlfono/?   n-hilik  flKure  one  of  thvtc  boda  bM  been  coniNvUily  cut  icroM  ;  m, 

4uy  lUJCtktJUtfU.  w  niie,  p.,rtiMi  of  tfao  modui  modifiod  hy  Uic  InflwDiruitory  procew; 

EU;  fii  the  projectinn  in-  '-  ul^cnlitU;   V  V,  veswls  cat  MTOM.  one  of  wbli?b  in  iuwIt 

'       .      .  (""nm-d  Id  the  iDtimik.     M:i){[uAed  Ibdumelere.     (AfterCornU 

uf  the  mnma,  the         auJKaurkr.) 
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Fio.  M8. — KndiTtiirilU  oMItnmiui,  not  Hyphilitic  Trsns^'one  Mtotion 
of  Uip  hKHilar;  a.  niUMjulnr  Inyor;  n,  filsftio  layer  The  Itimenof 
the  iiiU-nr  in  ciitinlv  flllcO  wUli  ft  now  formation,  wbk-b  lioft  Iweome 
vnnallztiu.  bv  new  veweli  ot  Di>r;  o,  Mood  ]-i){Tm<nt;  x,  hyaliiM 
DuittTi&l.  part  of  the  n«ir  formiit^on  enormchlng  nn  ttii>  tiiedin  at  t. 


caliber  of  tlie  vessel  is  diminished.    If  the  intima  has  been  bml 
bruised  by  the  injury,  the  encroachment  upon  the  caliber  of  the] 

wiJl  lift  nioiv  rapl 
^^•^ — ^rTr^T^r^'^v  in  addition  to  lh« 

of    erabryouic    j 
pushing  into  the  1 
of  the  artery,  lhe| 
^  ^    ■  ,  be  a  d«posit  of  II 

',       ,ij^*     .-/^       •'**'.    '^      '  ■]         upon    the    rou^ 

/■;   '    \n     .^::'v^S.ki£^y.'\-.-  '''■'.         and   projectiniir  | 

nal  tunic.  The  | 
corpuscles  in  thei 
ing  blood-cuiTtfS 
here  to  the  inti 
surface,  and  !iud| 
change  which  cajj 
liberation  of  thef 
no-plasticmattori 
they  contain, 
deposit  of  fibc 
fibrin.  This< 
is  found  to  coi 
alternate  layers 
,,  .     cocytes  and  fibril 

BDtl  i»cen  I'lateirliere.    (I>niwii  by  Dr.  W.  L.  Wnniwi!!!,  frnn  a  Bpt-i-i-        .-i     "  ,  • 

men  borrowed  from  l^iof.  W.  li.  Wclolu     Magnified  M  aUmetere.)       the   Hicau    tlUie, 

infiamniation  be 
severe  that  rapid  necrosis  occurs  from  the  sudden  arrest  of  the  1 
supply  through  the  vasa  vasoruni,  new-formed  capillaries  push  thi 
the  mass  of  embryonic  cells,  into  the  "granulation  buds**  which  ^ 
into  the  lumen  of  (he  vessel  (Fig.  247).  | 

This  form  of  arteritis  may  i-esult  in  permanent  occlusion  of  the' 
{endarteritis  ohlUeranfi)^  or  the  function  of  the  artery  may  be  rea 
If  occlusion  occurs,  it  results  from  the  organization  of  the  embryonll 
into  a  new  tissue  which  undergoes  fibrillation  and  contraction  |a  p 
of  ciGitrization)  to  such  an  extent  that  the  new-fonned  capillarii 
more  or  less  occluded,  and  the  artery  shrinks  to  become  a  fibroud 
(Fig.  248).  Or  the  coagulum  may  undergo  fatty  degeneration,  m 
swept  away  with  the  current  of  blood,  the  vessel  remaining  penioi] 
bearing  but  little  truce  of  the  inflammatory  pi-rM«ss  thinugh  whichJ 
passed.  Tlie  microscopical  appeaninces  of  n  localized  traumatic  ar 
as'e  typically  ivpresented  in  Fig.  249,  which  is  copied  from  a  section 
fioni  the  carotid  of  a  horse.  The  animal  was  in  a  healthy  conditi 
the  tiuie  of  the  operation.  I  tied  the  artery  with  a  broad  rarbolize^ 
tare,  the  sciatic  nerve  of  a  calf.  In  the  fifth  week  (he  animal  was  | 
The  artery  was  pervious.  The  location  of  the  ligature  was  easilyl 
nized  by  the  peculiar,  wliitish,  pearly  appearance  of  the  inrima  I 
point  of  tjing,  where  it  was  slightly  elevated.  The  adventitia  dl 
show  any  changes  to  the  naked  eye.    The  ligature  had  evidently  al 
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Ftc.  940.— Traotiifttitt  emlartfiritli.  Boction  (rom  the  conunoo 
camtiJ  nf  u  liomu.  iivtl  m\ih  &  hnvui  nerve- li^tuir,  »lii>w- 
iti;;  lit  Bii  the  ]irrilit'«mtt«n  of  tliu  iritiTna.  Tlie  innuDiina- 
U>rv  new  fomiation  h  pny(x-te'.l  into  tlic  luiucu  of  the  vc»- 
wl,  «nil  has  <su)K>(1  piutLiil  iitn>[ihjr  of  tbu  media,  o;  a  a, 
the  iotima:  >  «,  i»ortioti  of  ilie  mtimn  in  the  gmxp  of  the 
li^turv:  i>,  tliu  aitvuutilin,  ntj.'hliv  vhaii^t^'i],  with  finnll- 
wll  iiifiltmtiuii.  I  DmvMi  ov  Dr.  tV.  L,  Wurclwc-ll,  I'rDni 
the  autbor*!)  Apeclmrn.     Mu^uifiul  about  ID  dismeten.) 


juon  after  the  operatioiL  probably  within  a  few  honra.    The  intima  was 

;  broken,  but  simply  bruised  within  the  grasp  of  the  ligature.     Active 

mli/eraiion  of  iht*  cells  of  the  intima  had  resulted  from  this  irritation. 

titouly  is  the  intima  seen  to  bulge  into  the  lumen  of  the  vessel,  but  the 

I  of  embryonic  tissue  en- 

ihes  outward  ujKm  the        b  .- _^ 

which  is  thinner  nt  ;<''>>-^B  _i 

point  than  elsewhere* 
A!  one  pi>int  tlie  media  has 
tBtin*Iy  disai)i>eaivd,  leaving 
intinm  and  externa  in 
iial  contact.  The  adven- 
has  not  undergone  much 
10^  A  few  iuHamrao- 
torj"  corpnscles  are  found 
lowr  the  connective-tissue 
idles.  If,  after  an  inju- 
wluch  induces  arteritis, 
n  vessel  l>e  not  cx-cluded 
thmughout  the  extent  of  the 
lesion,  and  the  injury  or  re- 
saltijig  inflammation  be  so 
swereand  intense  that  rapid 
Qodosion  of  the  capillaries 
in  th**  arterial  wall  takes  place,  suppuration  and  ulcomtion  of  the  wall 
wTQr,  with  hiemoirhage.  Or  septic  matter  may  pass  into  the  veasel 
fewa  the  surrounding,  inflamed  tissue,  and  lead  to  infarction  and 
pyamin.  The  same  condiri<)n  may  rt»sult  from  an  (extension  of  in- 
Sammation  from  the  eun-oundiug  tisauos  iulo  the  arterial  wall,  as  in 
pbagediena. 

Trrfifmenf.—'So  unvarying  plan  of  treatment  can  l>e  laid  out  for 

^umaiic  arteritis.     The  circumstances  of  each  case  must  be  separately 

To  prevent  gungn>ne,  and  to  guard  against  hajmorrhage, 

the  indications  most  to  l>e  regarded.     Rest,  position,  quiet,  and  care- 

Dotritinn,  are  the  most  important  points  of  treatment. 

Tranraatic  arteritis  resulting  from  causes  within  the  vessels  usually 

I  as  an  endarteritis.     It  may  never  involve  any  other  tunic  than  the 

Many  cases  of  acute  traumatic  endarteritis  are  described  as 

opaihic  inflammations.     They  are  none  the  less  due  to  violence — to 

limpinging  force  of  (he  blood-current ;  for  this  lesion  occurs  at  tho.se 

I  in  the  arterial  system  where  the  pre.s.sure  is  greatest.     Endarteritis 

the  fatty  degeneration  resulting  from  it  (Figs.  ^.W,  251)  are  most 

e<|a<?nily  seen  in  the  sinus  magnus  of  the  aorta,  in  the  transverse  seg- 

ni  nf  the  arch  of  the  aorta,  at  the  aortic  bifurcation  into  the  two 

nnmn  iliacs,  and  in  the  an-h  of  the  innominate.     The  arteries  of 

lielo,  which  ai*e  subjected  to  prolonged  distention,  i-esulting  from 

Bt  mosculur  exercise,  ai-e  prone  to  suffer  from  this  disease. 
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Vegetations  from  the  lieart  may  pi*oduce  endarteriria  when  the 
extensive  enough  to  pass  through  the  aortic  valves.  Fragments 
whatever  source,  earned  along  the  vessels,  produce  arteritis  at  the  i 

of  lodgment.  ] 


ooc 


^ 


Pio.  S>V).— Artorttls  with  fbtty  deaeoerftdon  of  the 

lotiniR  of  tbc  norui.  The  DuoTel  of  tlic  nomial 
pfcils  nre  n-preitonU'd  t>y  tbe  lnnpT  luitlieH.  one 
of  which  Lb  BKVti  at  f/t;  ihi-  smullvr  Ixxllcs,  im  at 

,  arc  I'utty  gnuiiili-)).     Mntfutllvfl  400  duuiwUn. 

rmtn  Coniil  and  Kunvicr.  > 
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Flo.  SSI.— A  fonn  "f  fatty  dt'flwncnilionafteri. 
Fatty  tle;:(neriition  of  tbe  intt^nuil  «*■! 
oortii.  Minute  ycllowiflh-white  pnU-hMig 
ovtT  t)K>  lininu:  mtnnbmnu  ofllie  vcwcl.  i 
thin  layer  ptv&d  ofTond  majmiflcd  tfon  difl 
^ho«ituf  flit  iiioleciilea  ninl  (he  distlitnitiij 
in  ihu  iiitUtia.    (From  GriMsu.J  1 


If  we  examine  the  intima  of  an  artery  which  has  been  the  sei 
recent  endarteritis,  it  will  be  seen  to  be  swollen,  and  thicker  and  A 
than  in  healthy  vessels.  The  swelling  is  not  usually  gen^l  anffl 
tinuous,  but  occurs  in  i>atcheH  or  hillocks  of  quite  regular  contour,  19 
project  into  the  lumen  of  the  vessel.  The  intima  is  usually  injecte^ 
reddish  in  color^  though,  according  to  Cornil  and  Ranvier,  when  tq 
flammation  has  been  of  a  very  severe  type,  the  swollen  intima  is  j 
tlian  normal.  If  the  iniiainmation  be  of  recent  origin,  these  patchd 
present  an  iinbnjkcn  surface;  but  if  softening  has  occurred,  the  od 
of  the  elevations  break  down,  resulting  in  er()sions  or  ulcere,  as  they 
been  styled  by  some  i")athologi8ts.  Green  says  that  they  are  due  ta 
ening  of  the  intercellulJir  substance,  and  that  the  cWls  and  graj 
matter,  becoming  loose  from  this  softening,  are  washed  out  by  the  b 
current.  These  erosions  resemble  considerably  the  8uj>erficial  eroi 
found  often  in  the  mucous  membrane  of  the  stttmach.  At  times  thej 
covered  over  with  a  hiyer  of  tibrin,  which,  upon  clos«*  inspection,  is  A 
to  be  composed  of  one  or  more  laminai  of  iilirillated  tibrin,  with  t^ 
cular  elements  entangled  in  or  resting  between  them.  |, 

Boneath  the  projecting  intima  is  found  a  mass  of  inflammation -til 
consisting  of  embryonic  and  large  anastomosing  ceils  rest^mblinj 
normal  connective-tissue  cells  of  the  most  external  structure  of  the  in! 
llyjMTpUusia  of  the  normal  cell-elements  is  more  marked  as  we  ap])l 
the  inner  layers  t>f  cells  of  whit-h  tlie  intima  is  comrtosed,  the  proH 
tion  growing  gradually  less  extensive  as  the  elastic  lamina  is  uel 
This  condition  is  a  feiiture  of  acute  endarteritis,  and  differs  both' 
the  intlammation  of  the  atheromatous  process  and  from  syphilitic  d 
teritis.  I 

This  mass  of  new-formed  embryonic  tissue  is.  in  all  probability 
immediate  result  of  proliferation  of  the  normal  cell-elements  of  the  in 
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Emigrant  corpusrles  could  only  i-each  this  locution  by  traversing  the 
media^  for  a«  yet  the  capillaries  have  not  been  projected  into  the  inner 
tunic.  Nor  Is  it  probable  tliat  leucocytes,  from  the  blood-cuirent  within 
the  artory  involved,  migrate  through  The  ondothelia  into  the  proliferat- 
ing mass. 

The  adventitia  does  not  long  remain  undisturbed  by  the  patholop:ical 
changes  which  have  occurred  in  the  intima.  It  takes  on  an  inll:i?nmulory 
process  in  a  varying  degree,  and  this  tunic  is  found  thickened  from  the 
proliferatinn  of  its  connectivi^^tjssue  cells.  If  the  pixjcess  be  obstinate 
and  persistent,  a  true  arteritis  is  developed,  and  all  the  pathcilogical  con- 
ditions which  have  been  described  on  a  previous  page  may  be  present. 

The  mcdiii  is  not  greatly  altered  in  the  early  stages  of  endarteritis  or 
I>eriarteriii.s,  though  in  calcilication  it  is  apt  to  be  first  attacked,  as  it  is 
likewise  in  fatty  intiltration  and  degeneration. 

Acute  endarteritis  may  tenninate  in  recovery,  leaving  no  permanent 
tnice  of  its  having  existed,  or  it  may  pass  into  a  chronic  inflammation, 
which  usually  ends  in  fatty  de- 
generation. 

This  degt^ncrution  begins  in 
the  endarteritis  i>roper,  and  trav- 
els toward  the  media.  The  ap- 
pearances of  an  artery  which  has 
nndergone  this  change  are  well 
shown  in  Fig.  252, 

Fatty  degeneration,  in  its  mi- 
croscopic appearances,  resembles 
very  much  the  atheroma  which  is, 
at  times  found  in  the  intima.  It 
Can,  however,  by  gentle  and  care- 
ful scraping,  be  removed,  reveal- 
ing the  morn  or  less  normal  tissues 
underneath,  while  in  advance<l 
atheroniJi,  which  involves  the 
deeper  structures  first,  no  trace 
of  the  nornml  tissues  can  be  dis- 
covered. 

Chronic  arterih'x  may  follow  an  acute  endarteritis,  as  has  been  indi- 
cated above,  altliough  the  chronic  arterial  lesions,  as  a  rtile,  begin  with 
peri*ji:eritis  or  mesarteritis. 

IL  Nox-Traumatic  ou  Idiopathic  Akteritis. — The  inflammatory 
process  in  idiopathic  arteritis  differs  only  in  degree  fi-om  that  heretofore 
de«cril»ed  ils  oncurring  in  traumatic  arteritis.  When  not  due  to  sy]>hilis, 
p>ut,  rheumatism,  nephritis,  or  some  dyscrasia,  it  is  usually  a  part  of  an 
inflammation  of  the  tissues  immediately  surrounding  an  artery.  The 
process  commences  in  the  adventitia,  and  is  analogijus  to  that  of  trau- 
matic arteritis. 

Atheroma  and  Caleification. — One  of  the  freqnent  and  most  serious 
terminations  of  chronic  arteritis,  no  matter  what  may  have  produced  the 
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Fm.  S5S.— Artcrit'M  with  fatty  deiienenitmii.  Fnttj  de> 
^ncmtinn  of  ttii?  iiiternil  c<>ut  of  tho  nrU-rfta  lYom 
a  thill  Inver  ulrj^'iij  I'n-iii  lh\n  uiLtiibniiii'.  u,  Fut 
gr^iiuIvH  in  uTv^lur  {■■tolit.'*)  uvlt  i)id  punaoit.  'Dm 
uraiiuk'fl  Imvo  rwuUixl  fp'tii  fiiity  dt'jji-n*rutloQ  oi 
till'  vtrlliof  tlie  iiitiiuu.  h,  Kilinilitlt-il  liMtuu.  11k({- 
niQwl  :fuO  Uuiuvtum.     ^Curutl  oud  Bunviur.} 
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orteriiU  lesion,  is  the  condiHon  know-n  as  atheromatonsdegenemtioni 
253).  It  is  esseutially  a  disease  oi  malnutrition.  It  is  a  senile  chi 
not  of  necessity  coexistent  with  anfither  disease.  It  is,  as  will  be  p| 
hereafter,  prone  to  attack  the  arteries,  esi>eciHlly  those  of  the  brai 


.^ 


Tu,  UB.— Atiwmma  followinir  mteritls.  Bertion  of  mnrta  andersTflne  the  nthprT>niitoii8  ohnime,  fhf . 
MJlnlir  blfiitrutitia  of  tlio  il<.-vpt.T  laytra  of  lliu  iDQur  cual,  iind  c<'rii>o<iuoul  bul^ii^;  iiiwiini  tif  th«. 
^e  Dflvr  tUcue  has  uwicrnntM  mon  or  1cm  Ihttj'  do^acratiou.  Tlioru  m  hqiiw  cvUular  mflltntidt 
niiiltile  [>oat.  i,  tlie  Internal ;  nt,  the  micldlo  ;  «,  tlie  extemml  tunic.  Uagnified  fiO  duuBCCeiB  aoill 
ouu  hull'.     (Gat-n.)  I 

syphilis,  and  the  larger  arteries  in  other  affections.  The  fatty  deg«[| 
tion  (if  endarteritis  is  a  primary  lesion,  that  of  chnmic  arteritis  U 
ondary.  The  one  is  local,  the  other  ^neral.  Recovery  from  the  a 
possible,  and  the  danger  of  deatli  is  slight.  Shreds  of  fatty  material 
be  canned  by  the  bU^od  and  lodji^ed  in  the  cerebral  or  other  reinotlj 
Bels,  doing  ;?reat  injury;  but  this  accident  is  rare.  Tlie  possibUid 
chronic  arteritis  with  atheroma  are  always  grave.  Above  the  dangi^ 
thromlx>si3  and  emlwlism,  and  of  calcification,  ai'e  those  of  anenri.«iB 
of  haemorrhage.  The  early  recognition  of  this  condition,  thfmgh  e» 
ingly  difficult,  i.n  no  less  important.  Atheroma  commences  in  the  d( 
tissues  of  the  arterial  wall,  and,  advancing  in  the  line  of  blood-saj 
taps  the  sources  of  nutrition  of  the  deeper  tunics,  causing  their  U 
function,  death,  and  disappearance.     It  is  a  tnie  necrobiosis,  I 

The  fatty  degeneration  of  atheroma  not  only  involves  the  inne? 
layer  of  the  intima  (as  does  that  form  of  degeneration  which  fd 
endarteritis),  but  the  muscular-fiber  cells  undergo  complete  meta 
phosis,  while  the  elastic  lamina  is  the  seat  of  extensive  infiltration^ 
severe  cases  the  work  of  destruction  is  complete,  the  normal  tissue?! 
appearing,  and  leaving  nothing  but  a  granuhir  debrix. 

Atheroma  does  not  usually  destroy  an  extensive  area  of  the  inl 
The  patches  may  be  numerous,  but  not  large.  The  molecular  disinti 
titm  is  confined  to  certain  well-defined  spots,  in  the  center  of  whij 
found  the  .soft-ened,  broken-down  "pulp'*  which  has  given  rise  ttj 
term  "atheroma."  Examined  under  the  microscope,  the  conteiiji 
these  pulp-cavities  will  l>e  found  to  consist  of  fat  granules,  grai 
corpuscles,  and  cholesterin  crystals,  exactly  analogous  to  those  8 
times  found  in  abscesses  of  long  duration.     Shreds  of  fibrous  tissi; 
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be  present.  It  can  be  readily  conceived  how  the  rupture  of  one  or  more 
of  these  pulp-cavities,  together  wirh  the  weakened  state  of  the  middle 
and  outer  coats,  would  lead  to  the  formation  of  aneurism.  This  danger 
is  not  so  imminent  when  the  inflammatory  process  has  advajiced  slowly, 
for  the  reason  that  8e<'ondary  calcification  (a  conservative  process)  is 
more  apt  to  take  place.  The  same  may  be  said  of  primarj'  calcifica- 
tion where  the  lime  salt.s  ai-e  dejKjsited  in  the  *'  coiiguhuion  necrosis"  of 
the  media. 

The  atheromatous  and  calcaj'eous  defrenerations  may  exist  in  the  same 
location  and  at  the  same  time.  While  the  cell-strnctui-e  of  the  intima  is 
being  transformed  into  granular  mutter,  the  fibrillated  basement  sub- 
stance nearest  the  media  is  the  seat  of  calcareous  deposit,  at  lii'st  granular, 
the  granules  adhering  to  form  clusters  or  flakes.  At  the  same  time,  the 
nuclei  of  the  muscular-tiber  cells  are  filled  in  and  around  ^vith  cidcareous 
matter.  The  entire  muscular  coat  may  be  converted  into  a  calcified 
cylinder,  or,  as  is  most  usual,  the  process  may  be  confined  to  isolated 
patches.  In  either  case,  the  entire  thickness  of  the  wall  may  eventually 
undergo  the  same  morbid  changes. 

When  the  layer  of  cells  between  the  calcareona  deposits  and  the  blood- 
carrent  hjis  been  broken  down  by  the  atheromatous  process,  it  may  dis- 
appear in  the  blood  and  leave  the  flakes  of  calcareous  matter  exposed  to 
view  from  within.  These  in  turn  may  be  earned  away,  or  they  may  be 
undermined  by  the  blood-cuirent  and  lead  to  aneurisraal  pouches  by 
dissection.  AVith  atheroma,  calcareous  degeneration  may  invade  the 
entire  arterial  system,  the  arteries  of  the  extremities  Ixscoming  brittle  and 
nnyielding.  The  smaller  arteries  are  most  ai)t  to  be  involved,  especially 
tlKJse  of  the  brain. 

In  many  cases  of  atheromatous  and  calcareous  degener-ation  in  the 
aged,  enormous  dilatations  occur.  The  dilat^itiou  is  not  uniform,  as  a 
rule,  but  the  walla  of  the  dilated  artery  (usually  the  aorta  and  the  arte- 
ries of  the  st'cond  class)  are  i>onched  in  mnuy  jdaces.  The  calcareous 
matter  will  be  found  to  be  thickest  in  those  portions  of  the  wall  which 
are  less  dilated,  while  the  dilated  pouches  have  undergone  a  more  com- 
plptf»  fatty  deirnneration. 
This  condition  is  common- 
ly knuwn  as  arteritis  dc- 
formfitm. 

The  middle  coat  may 
lie  in  places  entirely  de- 
stroyed, when  the  changf*d 
intima  will  be  joined  with 
the  adventitia  by  a  con- 
nective-ti.ssup  new-forma- 
tion, which  (see  Fig.  247) 
contains  vessels  passing  di- 
rectly to  the  intima.  Lass 
of  the  elastic  tunic  is  one 
of  the  immediate  causes  of  spontaneous  aneurism  (Cornil  and  Ranvler). 


'■l\>k-'^..;i»:if 


Fid.  sr>4.— Showini;  oalcarDou*  iI«^*i>iieration  r<,f  the  medio,  a, 
intlnm;  oc,  metUa;  d,  (tiltviilUiii:  bb.  «ulcarvoii»  palcbm. 
I  li»r  Artery.  Atm^ifltHl  Rb<>ut  ftf)  JUuiotcn.  ( Kn>m  n  ftfN^ci- 
mcii  [>ro{ian!il  by  Dr.  W.  L.  Wanlwoll.) 
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This  condition  of  atrophy  of  the  elastic  lamina  is  well  shown 
254,  which  was  drawn  from  one  of  my  si>eciinens. 

Calcilication  of  arteries  has  been  especially  studied  by  Dr, 
Wardwell,  of  New  York  city,  in  Conheim's  Labomtory.     Ilis  exjwi 

includes  examinations] 
from  twenty-five  cases  I 
request  of  Conheim,  wl 
sents  to  his  conclusions^ 
AVai-dwell  says  all  autho 
recognize  a  morbid  cl»aii 
the  arteries  known  as  ci 
cation,  and  the  majoriij 
upon  it  as  a  change  sq 
ary  to  atheroma  or  em 
ritis.  Few  of  these  reo^ 
a  primary  calcificalioi 
dependent  upon  a  preq 
inflammation.  This  f 
rion  is,  however,  thej 
change  in  the  senile  d 
cation  of  arteries.  Th 
croscopic  appearances  € 
mary  calcification  are 
8hoA\Ti  in  Fig.  255. 

Conheira  states  th 
senile  arterial  cakifii 
sometimes  the  media,  snmetimes  the  interna  (its  nntermost  lay^ 
affected,  and  that  in  them  the  lime  salts  are  deposited.  Moreovei 
this  deposit  of  lime  takes  place  here  because  these  tunics  have  been 
jected  to  the  greatest  strain.  | 

Weigert*  describes  a  **  hitherto  nndescribeii"  process  known  j 
affiliation  necrosis.  Beginning  with  the  tlieory  of  Schmidt  coi 
ing  the  coagulation  of  the  blood,  in  which  the  white  corpuselea  pli 
leading  part,  lie  argiies  that  all  tissues  have  the  power  of  spontan^ 
coagulatiug,  it  being  necessary  for  such  an  occurrtnce  that  the 
should  die»  give  up  their  ferment  and  fibrino-plastic  material,  saii 
become  saturated  with  a  fibrinogen-holding  lymph.  This  morbid  pi 
he  holds  may  occur  in  tissues  the  most  diverse  in  cliaracter,  as  in  d 
glands,  infarcts  of  the  spleen  or  kidneys,  tumors,  the  intlammatoi; 
terial  anjund  parasites,  tubercle,  etc.  Macroscopically,  these  coag^ 
spots  have  a  peculiar,  stiff  appearance,  and,  micn»scopically,  th« 
recognized  by  the  fact  that  the  cell  nuclei  have  disappeared,  am 
not  be  made  to  appear  by  reagents  or  by  the  material  used  for  Bt$ 
in  microscopical  examination. 

Following  the  Hue  of  reseaivh  indicated  by  Conheim  and  Weig 
may  be  conclude<l :  1.  Tluit  in  the  arteries  of  middle-aged  or  old  pd 


•  Virobow'8  "Archiv,"  Bd.  Ixxii,  8.  87. 
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Flo.  $65.— ArtrritiH  with  priinnrT  calciflcsUoa.  Section  IVom 
liuronn  radial  iirl«r>*,  sbnwinir  nt  a  priisar.r  ca1ciflc«t]ou  of 
tLu  nimiia,  c.  a,  tlio  intiiua  compjirativDlv  unohsngod. 
(l»rawn  from  Hjiecimuns  pntjiarvd  tiv  Dr.  '^V.  L.  W»n!- 
wuU,  lit  Curibujui'B  Lulorntory.  M&fftiifled  ubout  SOO 
diiuuctun. ) 
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Fio.  26«.— A««iritlii  nlUi  «««i((uliitlnn-rnc-r>~sis,  St.  turn  rmm 
liui:ian  nrtfry  treated  witb  net-tic  Ri'itl,  ahuuinfE  at  d  upou 
or  ouo^'ulatiou^necrrxiU  vhioh  cnntaineil  mlcureoufl  ftalu 
before  bcin^  uvm'cJ  with  tlit-  lu-iJ  :  a,  intiruft;  »,  tnidU; 
r,  ikc]vi'n:lMii,  (Drawn  iWni  pjMcimen  prejiiirwi  l>y  Dr. 
w.  L.  Wudwoll.    MoKiiitli.'ti  Bbout  40  Jtaiu«i«ra.> 


there  are  often  fonnd  spots  of  diseased  tissue  which  present  all  the  ap- 
pearances of  having  undergone  a  ^^coagulation  necrosis.** 

2.  That  in  these  spots  there  is  a  tendency  to  the  deposition  of  lime 
salts. 

S.  That  in  primary  calcification  the  media  is  always  first  affected,  the 
intima  and  adventitia  only  secondarily  and  by  contiguity. 

4.  That  this  change  is  in- 
dependent of  a  preceiling  in- 
flammation. 

5.  That,  on  the  contrary, 
these  calcitied  spots  act  as 
foreign  bodie-s,  setting  up  a 
secondary  intlamniatiou  in 
iheir  vicinity,  and  leading 
sometimes  to  thickening  of 
the  intima. 

6.  That  one  of  the  changes 
in  atheroma  uf  the  arteries 
is  coagulation-necrosis,  that 
lime  salts  are  often  deposited 
in  finch  necrotic  spots,  that 
the  position  of  such  spots  is  in  the  intima  instead  of  the  media,  vi2.,  in 
the  newly  formed  intlammatory  tissue. 

7.  That  primary  calcitication  attacks  the  small  arteries  rather  than 
the  larger,  and  especially  those  portions  of  the  arteries  which  are  subject- 
ed to  the  greatest  strain.* 

"'        ~  These  conditions  nre 

shown  in  Figs.  256  and 
257. 

Si^philUie  Arteritis. 
— Arteritis  is  a  part  of 
the  pathology  of  syphilis. 
The  first  danger  to  life  in 
rhis  disease  conies  from 
the  changes  in  the  ca- 
pacity of  the  arteries. 
No  part  of  the  arterial 
system  is  exempt,  though 
the  most  serious  lesions 
t;^  are  fonnd  in  the  vessela 

nf  the  bniin,  and  next  in 
the  aorta.     They  become 
S~   ~    -      '-         °         grave  in  the  larger  trunlts 
"      .      ,    .  ,  .  on  acconnt  of  the  athei-o- 

—  rufctcnnf  iihutl  artery.     Section  unnwinjt  ooofnibtion-no- 

•      4,  inliuia;    b.  nu-dia;    c.  ■.Ivciililin;    n,  i[i<it  ur"  coatfu-        ma      resultmg      from      the 
LttwiftHwrtMU.     MiumiAftd  MO  diomoicri.    (from  a  «pudmoa  ,  *,...  •  .•     i 

i»»ii«dby  Dr.  w.  L.  WfcidBou.)  syphihtic  poison  (induc- 


'Si-  _  A 
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•  For  tliosc  coDcIasioDS  ttie  nuthor  i«  iodebteil  to  Dr.  W.  L.  Wiirilwell. 
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ing  aneurism),  and  in  the  smaller  arteries  (eapedully  those  of  the ' 

from  occlusion  or  atheroma. 

Even  in  the  initial  lesion  of  syphilis  (the  chancre),  act^orclj 

Riesiaderki,  the  capillaries  of  the  papilliB  have  in  their  thickpnedj 

many  nuclei^  some  of  which  are  seen  to  project  into  the  lumen  | 

vessel. 

The  arteries  of  tlie  base  of  the  brain,  especially  the  basilar  an<J 

at  the  commencement  of  the  fissure  of  Sylvius,  are  often  seriuuj 

volved.     I  have  seen  two  cases  in  private  ]>ractice  in  which  deiith  re 

from  ansemia  of  the  metlulln,  due  to  a  more  or  less  complete  thix>s 

of  the  basilar  artery.     A  patient  of  Dr.  Weber's,  to  whom  I  was  | 

died  in  my  presence.     A  few  days  previous  to  his  death  he  ha4 

plained  of  dizziness,  and  of  a  sensation  as  of  insects  crawling  ovi 

integument  of  the  extremities.     Death  was  quite  sudden,  and  w| 

to  respiratory  failure.     He  became  quickly  unconscious,  the  respi 

movements  were  iiTepiilar,  and  co-ordination  of  movement  l>etwe( 

expinitory  and  inspiratory  muscles  was  seemingly  lost.     The  nu 

death  was  different  from  anything  I  had  ever  witnessed.    At  the  an 

the  basilar,  just  where  it  divided  into  the  two  jwsterior  cerebral 

found  alnio.st  completely  occluded  by  a  thrombus.     There  wai*  no 

lesion  which  could  have  accounted  for  death.     Syphilis  had  exisG 

several  years. 

In  the  second  case  syphilis  had  existed  for  nineteen  years,  witl 

hemiplegia  fur  the  last  sixteen  years  of  life.     This  patient  was  nnd 

care  for  nearly  five 

_  — -^  ~  She  would  never  o 

^  to  take  the  iodides  < 

H^^  medicine.     Her  min 

5-     c         clear  up    to    the   t 

'\  last  saw  her  before 

which  occun-ed  8U( 

one  night.     1  did  t 

her  until  life  was  e: 
— -o 

I  but,  from  the  desci 

^  of  the  mode  of  deatb 

me  by  Dr.  F.  J.  Ive 
was  present,  I  was 
express  the  belief 
similar  condition  exi 
in  the  case  first  refer 
On  examination,  I  fi 
ihromlM^is  of  the 
artery  in  exactly  th< 
location.     Fi;.;.   258 
sents  a  st*ction  of  the 
near  the  thrombus.     The  lumen  of  the  vessel  is  seen  to  bo  about  two 
occluded.     The  adventitia  is  slightly  thickened,  and  the  cell-elem- 
it  are  distinctly  fusiform,  and  regularly  paiullel  with  each  other  SJi 


^ 


N^^^ 
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Tut  S5S. — Svpljilitio  irteritii.  fiftrtion  ol  ha.-ilar;  e.  tiimcn  of 
r«(^-1  nbout  two  tliifiln  fl1)«l  wicli  lien  furuiKtKin  uL  ab; 
c,  nii-iliii;  t>,  tou«tniW  U.vlt  aod  ndvpntitift.  Frum  a  putlcot 
deatl  from  fviiJiilis.  (Spmmpn  nf  tlic  ftiithor'n,  drawn  by 
Dr.  Wanlircll,    Jklugnifleil  about  40  aiamotcn.) 
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the  pontonr  of  the  adventitia.  The  wavy  elastic  layer  is  easily  reco^ized, 
and  in  that  portion  of  the  artery  in  which  the  syphilitic  intlammatory 
material  is  deposited  the  waves  of  the  media  ai-e  more  niimenms  and 
shorter  than  in  other  portions  of  the  vessel.  In  the  center  of  the  mass, 
occnpying  a  portion  of  the  caliljcr  of  the  artery,  is  found  a  hyaline-look- 
ing apot  which  took  the  carmine  stain  more  i*eadily  than  the  general  mass 
of  the  thix)mbus.  It  contains  embryonic  cells  in  about  thesamequaiitity 
as  the  surrounding  tissue.  The  adveutitia  is  not  rtigijarly  thickened, 
being  thret?  or  f<mr  times  as  deep  in  some  j)ortions  as  in  others,  and  pre- 
senting in  the  section  a  nodulated  appearance.  Viewed  with  a  magnify- 
ing power  of  about  live  hundred  diameters,  that  portion  of  the  arterial 
wall  external  to  the  wavy  line  (the  elastic  layer),  seen  in  Fig.  258,  presents 
the  following  apj)eaRinr'e : 

In  the  most  external  limit  of  the  section  of  the  adventitia  there  are 
fonnd  clusters  of  intlammatory  coriiuscles,  true  eml>ryonic  cells,  rtiand, 
and  lai^r  than  the  cells  found  in  any  other  portitm  of  the  specimen 
external  to  the  elastic  lamina.     These  cells  are  somewhat  smaller  in  size 
than  those  found  in  the  new-formed  tissue  of  the  intima,  though  they 
differ  in  shai>e,  since  those  in  the  intima  appear  both  round  and  fusiform, 
while  the  cells  in  the  outer  edge  of  the  externa  appear  almost  invariably 
round.     It  may  be  possible  that  they  are  fusiform  cells  cut  transversely 
in  the  section;  though  after  careful  examination  Jam  led  to  conclude  that 
they  are  n>und.     At  various  points  these  cells  do  not  exist,  the  external 
layer  being  that  of  fusiform  cells  arranged  with  great  regularity  parallel 
to  the  contour  of  the  wall  of  the  artery.     AVhere  the  wall  of  the  vessel 
exiemal  to  the  elastic  lamina  is  thickest,  these  spindle  cells  ai-e  more 
UTimerons,  and  have  a  greater  transverse  diameter  than  at  the  narrower 
I>ftrtions,  where  they  seem  to  have  elongated  and  become  thinner— seem- 
ingly a  tme  process  of  tibrillation  and  contraction  of  embrj'ouic  (^inflam- 
maiory)  cells. 

('onlinuing  the  examination  farther  in^YaITl,  as  the  white,  wavy, 
elastic  zone  is  ci-ossed,  just  witliin  and  almost  in  exact  apposition 
*irh  this  is  a  somewhat  irregular  and  thin  layer  of  cells,  fusiform 
in  section,  varying  in  depth  from  a  single  row  to  two  or  three  rows, 
and  in  some  points  entirely  absent.  Tliese  are  doubtless  a  ren.nant 
f'f  the  original  endothelia  of  the  intima ;  just  internal  to  these,  and  in 
'act  continuous  with  tliem,  is  the  gi*eat  mass  of  new-formed,  inllamma- 
'ory  tissue  which  juts  into  the  lumen  of  the  vessel.  This  ma.sM  is  c<in»- 
pcwd  of  large,  mostly  fusiform,  cells,  distinctly  nucleate<l  and  occupy- 
iB)r  about  as  mnch  sj)ace  as  the  intercellular  substance  in  which  they  are 
imbwlded. 

i^njhilitic  arteritis  has  l>een  made  the  subject  of  special  study  by' 
Cornil,  Heubner,  Greenfield,  Barlow,  Buzzard,  Davidson,  Simea,  AVIute, 
*ml  (»th*frH. 

(ireenfield,  in  the  '^Transactions  of  the  Ijoudon  Pathological  Society 
for  1877/  gives  an  amdysis  of  22  cases  of  visceral  syphilis. 

Of  the  22  patients,  13  were  femnles,  9  males.  Their  ages  varie<l  from 
23  to  50  years.     Of  the  females,  4  were  between  the  ages  of  23  and  25,  1 
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was  35,  1  was  38,  tlie  remainder  between  40  and  50.     Of  tlie  males,  | 
between  30  and  40,  the  rest  Iwttween  40  and  50. 

These  patients  did  not  al!  die  from  sypliilis,  some  perishing  froE 
and  cuncomitant  diseases.  Of  those  who  died  fi*om  the  effects*  of  syj 
the  greater  number  were  comparatively  yonng.  Of  the  four  fi| 
under  twenty-live  years  of  age,  two  die^l  fi-om  the  effects  of  throJ 
of  the  cerebral  arteries,  one  from  syphilitic  disease  of  the  laryi< 
one  from  accideHt.  Of  the  six  males  under  forty,  one  died  from  I 
litio  disease  of  the  cei-ebml  arteries,  one  from  gumniata  of  the  hi-d 
dum  mater,  one  hx>m  pneumonia  due  to  syphilitic  disease  of  the  j 
and  trachea,  one  from  renal  disease  consequent  ui>oa  stricturj 
another  by  accident. 

In  the  total  of  twenty-two  cases,  the  condition  of  the  vascular 
was  noted  in  all  but  six.  In  one  case  ihei-e  was  no  lesion  of  the  ai 
In  the  remaining  fifteen  cases  the  arteries  were  more  or  less  sei 
involved.  In  other  words,  out  of  sixteen  cases  in  which  the  condi 
the  arteries  w«s  noted,  in  fifteen  these  vessels  were  diseased.  ' 

The  author  says  that  the  condition  of  the  aorta  and  large  vea 
regards  atheroma,  is  of  imixirtance  in  connection  with  the  deiwndi 
anRuristn  upon  syphilis,  and  that,  as  regards  the  snuiller  vessc 
nature  of  the  disease  of  the  cerebral  arteries  is  of  the  greatest  il 
In  three  females,  aged  twenty-three,  twenty-five,  and  twenty -fiv^ 
was  marked  atheroma  of  the  aoi'ta.  In  one,  the  atheroma  was  i 
in  the  aorta  and  its  larger  branches,  the  condition  being  that  of  di 
irregular  swelling,  with  but  little  fatty  degeneration.  In  one  : 
aged  twenty-five,  in  the  first  part  of  the  arch  of  the  aorta  were 
patches,  rounde<l,  pnmiinent  in  the  center,  and  thicker  than  usui 
section  these  appeared  homogeneous,  and  presented  scarcely  an; 
degeneration.  Throughout  the  rest  of  the  aorta  there  was  genera 
i-oma,  with  no  peculiar  charactei-s.  In  another  female,  aged  thir 
there  were  large  patches  of  eudarteritis  deformans  in  the  aMomina 

In  several  other  cases  there  was  marked  atheroma,  and  in  moi 
where  there  was  no  i*enal  disease  the  patches  were  much  raised 
times  almost  hemispherical,  at  other  times  with  sharply  defined  C 
gelatinous  appearance  and  pearly  luster ;  and  on  section  there  v 
little  fatty  degeneration  or  calcification. 

Whether  ia  these  cases  the  disease  would  have  gone  on  to  the 
tion  (»f  aneiifrism,  can  not  of  course  \ye  de<;ided  ;  but  it  is  evidea 
marked  tendency  to  the  occurrence  of  endarteritis  deformans 
age,  and  in  an  advanced  degree,  exists  in  visceral  syphilis. 

The  cerebral  arteries  were  very  markedly  affected  with  syp 
ease  in  five  cases,  and  in  a  sixth  were  prolrably  diseased. 

As  to  the  patholo^cal  changes  which  syphilitic  arteritis  causi 
are  given  by  Dr.  Greenfield  in  two  cases  of  disease  of  the  cerebral  J 

The  specimens  were  taken  from  the  middle  cerebral  and  basi] 
ries.  They  are  typical,  and  probably  represent  two  different  stage 
process.  In  the  firet  case  the  disease  is  seen  in  the  earlier  t 
which  it  consists  almost  entirely  of  a  cell-growth  which  has  us 
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bat  little  organization.     In  the  second  case  considerable  rlumpes 
"hare  occnrred,  and  a  large  part  of  the  new  growth  is  converted  into  more 
1  fully  devel(>ped  conm;ctive  tissue.     In  the  siwciinen  sketched  in 
,  'i.*ii*,  the  nrtery  is  seen  to  bo  somewhat  irregular  iu  shape,  lliis  being 
^to  obliquity  of  the  section.    The  lumen  (o)  is  very  small,  but  is  clearly 
ned,  rounded,  and  free  from  tlmtmbus. 

liv  outer  coat  appeurs  wjmewliut  thickened,  and  is  infdirated  in  con- 
liijr  with  the  pia  mater  {/),  The  muscular  coat  {d)  is  distinctly  seen 
upper  and  lower  parts  of  the  section,  elsewhere  being  somewliat 
Itraied,  and  not  clearly  separateil  fmm  the  adveutitia.  The  fenestrated 
mt'mLirane  18  clearly  seen  at  6,  wliere  It  is  indicated  by  the  dark  lines ;  it 
could  be  clearly  traced,  on  altering  the  focus,  all  ai'ound  the  vessel,  lying 
M  Dsual  immediately  interaal  to  the  muscular  layers,  and  separating 
them  from  the  inner  coat.  It  is  to  that  part  of  the  ves.sel  lying  between 
oand  &(Fig.  259)  that  attention  must  be  8ix?cially  directed,  the  thickened 
'Coat  constituting  the  essential  featur*^  and  the  peculiarly  character- 
selement  of  the  morbiil  change.  With  a  higher  power,  the  thirken- 
of  the  inner  coat  is  seen  to  consist  entirely  of  a  cell-growth  wliich 

Sly  resembles  granulation-tissue.  In  the  deeper  part,s,  nearest  the 
(rated  membrane,  the  cells  appear  to  be  flattened,  running  ijarallel 
the  elastic  layer,  growing,  however,  more  irregular  in  disposition 
||ntTl  the  center.  No  distinct  transitiun-line  can  be  discovered  between 
^■deeiter  layer  and  the  central  part,  in  which,  however,  the  cells  appear 
^■e  largi?r,  often  branching  and  more  luosely  arranged,  with  more 
Hfcerous  cajiillaries  running  among  them.  Many  of  the  cells  in  the 
liatennediate  layer  apx>ear  to  l.>e  rounded ;  but  it  is  not  improbable  that 
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^Wwiill  cerebral  artery  new  a  mim- 

1  MeniAi^  ^  diami-ten^,    <i.  lumen 

'Wi"-  ■     !.  t.inr  of  inner  mtdtlla 

inner  wtnt;  d.  mid- 

•  •V,    ,  :..i)co«t;   ;',  infiltnUed 

I.    {Aftar  Oraenfield.j 
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Fio.  8«0.— Syjiliilitic  Brtcrili*.  Section  of  t-msXi  Mmarj 
of  (wrcWriiim.  mii:fniflcd  30  dUkineU-r«.  cr.  luittMl 
of  Tc^Ac];  r,  iliickciicd  inner  ouat;  d,  iiiuii>ciilar 
eoAt ;  «,  outer  coat.    <  After  tinenfiel J.) 


rare  fusiform  cells  cnt  transversely.     In  many  parts  of  the  thickened 
|lhe  ojipiUaries  are  numerous  and  of  large  si/,^. 

■d  the  lumen  of  the  vessel  the  eelhi  again  assume  a  flattened  or 
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fusiform  shape,  nrnl  several  layers  of  these  cells  closely  packed  ti 
form  the  innermost  part  of  the  new  growth,  the  most  internal, 
ficial  layer  (that  in  immediate  contact  with  the  bIf>od-current)  for) 
a  continuous  layer,  which  corresj^nds  in  its  functions  to  normal  ( 
thelium. 

The  other  specimen  (Fig.  260)  nppwxrs  to  have  undergone  dl 
chani^s.  Tlie  coats  of  the  vessel  are  enormously  thickened,  a 
lumen  of  the  vessel  con-espondingly  diminished,  so  as  to  l>ecome 
row  chink  (the  section  is  somewhat  obliquely  made).  The  thicke 
the  wall  is  found  to  present  f^reat  variations,  at  points  of  the  vesi 
farther  apart  than  one  twelfth  of  an  inch,  other  sections  at  that  d 
from  the  one  represented  in  the  cut  not  beinp;  more  than  one  hf 
thick,  the  external  diameter  of  the  vessel  remaining  almost  con 
The  ndventitia  {e)  Is  slightly  thickened  and  infiltrated  by  a  cell-gi 
The  muscular  coat  {d)  is  of  pretty  unifonn  thirkness,  except  at; 
points  wherrt  invaded  with  cell-inliltration  from  the  adventitia.. 
inner x'oat  is  enr)rmonsIy  thickened,  and  presents  the  appeai-ance 
concentric  rings,  tlie  boundary  ber\veen  which  is  more  or  less  di 
Kxamlued  with  a  higher  power  (Fig.  261),  the  lumen  of  the  vi 


Fio.  261.— SvphUltie  nrtorit'iB.  Se^cnt  of  the  preoAdtne  irpMloim,  ouTriflcd  170  dJaiDeten.  «, 
VftMMil;  /',  lciiustrai<Hl  inonibnine;  a,  e,  tLickmiiHl  intinu;  «/,  iauh<.-ulnr  oont ;  t,  lulTcntiUm ; . 
formed  Itnjnrfi'uc  elutlo  Lunias.    (After  OreenfleU.) 

found  free  from  thrombus.  The  membrana  fenestrata  is  well  dfl| 
The  musctilar  layer  presents  vt?ry  much  its  normal  appearance  at, 
points,  except  that  the  fiber-cells  arc  somewhat  granular.  At  some  1 
it  is  encroached  upon  by  the  cell-growth  from  the  outer  coat,  hi 
which  and  tlie  muscular  coat  there  is  no  distinct  line  of  demarki 
The  outer  coat  is  somewhat  invgularly  thickened  by  cell-growth,  1 
is  especially  abundant  around  the  vasa  vasornm,  which  are  very  HI 
ous  and  much  more  developed  than  usual.  At  some  jwints  small  « 
traverse  the  muscular  and  elastic  coats,  going  into  the  deeper  portil 
the  thickened  intima. 

The  inner  coat  measures  twice  the  thickness  of  the  outer  and 
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cf»ats  together.  Starting  from  the  fenestrat-ed  membrane,  in  ita  neigh- 
borhood there  is  found  a  rather  abundant  oell-gi'owth  traversed  by  capil- 
laries, Nearer  the  intima  is  found  a  libroua  ti-ssue,  fornie<l  of  elongated, 
fusiform  celLs  and  delirate,  interlacing  fibrils  of  connective  tissue,  the 
whtde  constituting  an  imperfectly  developed  tibrous  tiaaiie.  Internal  to 
this  are  seen  moi*e  numerous,  rounded  cells,  some  of  which  are  of  larger 
size.  Nearer  to  the  lumen  are  seen  elongated,  oval  nuclei,  smaller  and 
more  highly  refpactile,  and  more  closely  packed  together  (Greenfield). 
It  will  Ihj  seen,  by  reference  to  my  own  case  already  given,  that  in  the 
changes  which  occurred  in  the  intima  it  was  analogous  to  Dr.  Greenfield's 
first  case,  while  in  the  irregidar,  nodulated  condition  of  the  muscular 
layer  it  was  nnaltigous  to  his  second. 

According  to  Greenfield,  the  inflammatory  matter  in  and  around  the 
perivascular  canals  in  syphilis  is  entirely  different  from  that  in  tuber- 
cular infiltration  of  these  canals. 

In  vexsels  examined  by  Barlow,  the  same  changes  are  reported  as 
those  given  above  (Figs.  262,  203).     The  adventitia  and  muscular  coata 


phlltlic  •rtcrili*.  TraiwvCTW  tectloei  of 
bt  of  the  niitltllc  wn'bnl  urUiry  of  a 
QKiojM^Olk  i,  thfl  tbiokonol  tntinu ;  «, 
tb«  eixlol^B^gj^y,  tlte  ftDcttratod  tnembmiH*; 
m,  tbo  OBH^VVu;  <i,  tb«  advantmo.  (From 
Barlow's  SpediMlu,  Given's  **  PaUmtc^.") 


Flo.  a^fl.— Sypbilititt  Hit^ritU.  Sprtion  fVnoi  ■ 
aumll  afti-ry  ol'  tbc  j-ia  iimli-r  eiir  tntDM- 
vor^I^-,  sltrnviiitf  the  Inner  ciat  tnui^li  tliick- 
(■timI,  *  dirniiiurinii  o[  tiju  laincn  of  Uie 
vw*cl  uid  ft  considerable  infillrfttion  of 
Ibc  itJv4:ntitia.  A  qVA  w  atttn  to  oc«upr 
B  (Treat  ixtrt  of  tbo  liinen  of  tfae  venacf. 
{from  Barlow's  BrMtmeos,  GreoQ'*  "Pa- 
thology.") 


were  more  or  less  affected,  "but  obviously  the  principal  changes  have 
Uiken  place  in  the  intima."  Davidson  and  Buzzard  are  led  to  the  same 
conclusions  with  tlie  foregoing,  as  is  Green  in  his  *'  Pathology  and  Mor- 
bid Anatomy.  ** 

Jlheiimatic  Arttritiit. — Arteritis  may  occur  in  connection  with  acute 
rheumatism.  Bryant  states  that  this  is  a  rare  form  of  disease.  Rheu- 
matic endocarditis  is  not  so  rare,  and  it  is  pt)Rsihle  that  endarteritis  may 
pxist  in  the  aorta  in  many  rases  of  endocarditis.  This  and  the  arteritis 
of  gout  and  nephritis  (Fig.  264^  belong  to  the  domain  of  medicine  rather 
than  to  that  of  surgery,  and  will  not  therefore  be  considered  in  this  work. 
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The  treatment  qf  arteritis  resolves  itself  simply  into  the  treatment  of 
the  disease  of  which  it  is  a  part.     It  would  be  useless  to  increase  the 

length  of  this  article  by  a  re- 
capitulation of  the  variotw 
methods  and  remedies  which 
have  been  employed.  If  the 
pathogeny  and  imthology  of 
the  nffertion  iire  understood, 
its  therapy  is  not  ditticult. 

Arterial  Thromhosis  and 
Embolism. — Though  not  as 
fiequenlavsin  phleliitls  thi*om- 
bosis  and  emlxjlism  often  re- 
sult from  arteritis.  The  j>a- 
thology  of  thrombosis  has  been 
given  in  the  section  on  phlebi- 
tis. The  process  in  tlie  arteries 
is  closely  analogous  to  that  in 
the  veins. 

Tlie  perfect  type  of  throm- 
bosis   from    acute,    traumatic 
arteritis,  ia  found  after  the  application  of  an  occluding  ligature  ai-ound 
an  artery. 

By  reason  of  arrest  of  the  blood-current  and  disturbance  of  the  equi- 
librium normally  existing  between  the  blood  and  the  containing  vessels, 
coa;;ula(ion  t-akes  place  on  the  cardiac  side  of  the  ligature,  extending 
back  as  a  nde  to  the  first  collatomi  bi-anch.  Immediately  following  the 
injury  to  the  vessel,  the  process  of  inlhinmmlion — true  arteritis — com- 
mences.   The  tension  of  the  ligature  to  such  a  degree  as  to  divide  the 


I^OBterior  tibiBl  artery  nl'|ultU-D^  Jt-uiL  fntm  BriKlt'ii  <lia- 
flMA,  uliowini!  ut  A  iTTviit  thickotiiti->  of  tliv  intiuiu,  tho 
IMUIS  of  cbmnic  eudkncrUi-'.  Tlje  elnnUc  litimina,  h, 
unchnntted.  Tbu  ruuvculiir  1»vit,  h,  «1i;(litlv  Unoki:i)i:i]. 
r,  Bdvcntitin  (irvii^j'  thi^kenwl  at  pUbccB  by  lunull-coll 
inflllrntion.  Dravrn  from  lipcriiiK'n)!  prfpured  bv  Ut. 
W.  1..  Wmi-Jwell,  %\,  Coubuiiii'ti  LalMirutury.  t&tiigui- 
flei  nboul  -10  dlnm(!ten.> 
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Vte.  980. — Lonsitadiiial  vcctton  of  tbe  irltrrr  ol'n  do(r  fifty  dnrs  aftfir  tho  l^rtturc. 

W  diatnetiTs.     <A)Ver  ().  Weber.) 


Clot  Ii^c«t«].    Maznlfled 


inner  or  middle  coat,  or  both,  is  unnecessary.     I  have  tied  arteries  (carotid 
and  subclavian)  in  human  beings,  and  in  horses  and  dogs,  and  have  speci- 
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mens  which  demonstrate  successful  occlusion  of  the  vessel  without  divis 
ion  of  either  of  the  three  tunics.  Scarpa  advanced  this  idea  years  ago, 
but  surgeons  generally  have  decried  it. 

The  coagulation  thrombus  disappears  by  fatty  defeneration.  The 
permanent  occlusion  is  due  to  new-formed  tissue  springinj?  from  the 
normal  cells  of  the  intima  and  the  leucocytes.  O.  Weber  held  that  the 
clot  became  organized  into  a  tnie  tissue,  into  whi<'h  blood-vessels  were 
projected  fn»m  the  vasa  vasorum  (Fig,  265).  But  Cornil  and  Uanvier 
long  since  disproved  this  assertion  of  \Vebcr.  Iiuhnf>ff  Jield  that  the 
white  bkM)d  corpuscles  emigrated  through  the  walls  of  the  ligatured  ves- 
sel, permeated  the  clot,  and  caused  its  organization  ;  but  Durante  (Comil 
and  l-{anvier)  has  demonstrated  that  the  leucocytes  only  traverse  the  walls 
of  the  vessel  when  this  has  been  tied  v^ith  a  doul»le  ligalui'e,  causing  a 
death  of  the  included  vessel,  and  that  the  leucocytes  travel  thn>ugh  this 
dead  tissue.  They  do  not  i>ermeate  the  walls  of  an  otherwise  healthy 
artery  which  h;»8  l)een  tied  with  a  single  ligature. 

Oll-prolif*»ration  takes  place  rapidly  in  the  intima  ;  granulation-buds 
project  into  the  territory  occuined  by  the  clot  (Fig.  266);  bloodvessels 
derived  from  the  vasa  vasorum 
penneate  the  i>rojecting  granu- 
lation-tissue, invade  the  clot, 
meet  with  live  vessels  from  the 

opjHjsite  side,   and  join  with  , ^ 

these   in  a   continuous  circu-  \^ 

lation ;   the   embryonic   tissue      /  C 

oTTganizes,  gradually  contracts     V.  r-" 

(pro<x»ss  of  cicatrization),  and      'j''^-;-  ^  It  X 

the  walls  of  the  vessel  are  per- 
nmnently  occluded  by  this  fibril- 
lation. Afterwanl  the  new- 
formed  vessels  disappear  to  a 
great  degi-ee,  being  obliterated 
by  the  process  of  contraction. 

Fig.  249,  from  a  section  of 
the  carotid  of  a  horse^  shows 
how  this  rapid  proliferation  of 
the  normiil  cells  of  the  intima 
occurs  when  the  intima  has  not 
been  divided.  There  was  in 
this  case  simply  an  irritation 
c»f  the  intima,  a  bruising,  the 
result  of  jamming  together  the  opposing  surfaces  of  the  intima  by  means 
of  a  bn»ad  (not  cutting)  ligature. 

Thrombosis  from  acute  arteritis  is  rare.  Chronic  arteritis  is  not  in- 
frequently the  cause  of  occlusion.  Syphilitic  arteritis  is  apt  to  develop 
thwmbosia  of  the  cerebral  arteries.  Arterial  thrombctsis  (excluding  the 
Tessela  to  the  brain  and  watU  of  the  heart)  is  not  as  dangerous  to  life  as 
venous  thi-ombosis. 


y 


Fid.  9ilS,--TniQn]aHc  oadirtoritU.  Trnni^Ter««  (wctioo  of 
the  Ibnioral  uttry  of  ■  tto^  eiicht  days  at\.tr  Uie  appU- 
CBlion  or  a  lljfnture.  e,  the  eWtic  Uiniiia  ;  />,  lU«  me- 
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tlie  intlntiimaiorj-  liKntie.  At  a  tbi'  oldiitic  layer  has 
uor^ly  iliKitiil vAiTd.  Mu-^itit'd  SO  diameU'ru.  |  From 
Coniil  Mid  KaDvUir.) 
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The  process  is  usnally  so  je^radnal  that  the  collateral  oirciila 
established  before  occlijyion  of  the  main  trunk  (xrcurs.  ITiis  niiiy. 
deed*  escape  observation  until  the  enlarging  superficial  arteries  aU 
attention.  I 

The  thrombus  formed  under  such  conditions  differs  from  the  orgai 
thrombus  at  the  seat  of  a  ligature,  inasmuch  as  the  i«issing  blood-e 
furnislies  fibrin-making  white  corpuscles  with  accompanying  librin-d 
in  the  one,  while  this  can  not  occur  after  a  ligatiii-e  is  applie<l. 

'I'he  causes  of  thrombosis  maj'  be  summed  up  as  follows :  1.  Occl^ 
of  the  vessel  as  by  a  ligature.     2.  Inflammation  of  the  intima  (arteri 
3.  Dilatation  of  the  vessels  (as  in  aneurism).     4.  An  abnormal  ooni 
of  the  blotxl.     C.  Heart  failure.     0.  NaiTowing  of  the  caliber  of  ana 
by  pressure. 

Vasoular  Tumors. 

We  may  recognize  six  varieties  of  vascular  tumor,  apart  fromj 
aneurism.  These  are:  1.  Arterial  varix ;  2.  Cirsoid  arteiial  tunio 
cii*soid  aneurism;  3.  Arterial  cutaneous  tumor;  4.  Capillary  cut 
tumor ;  6.  Venous  cutaneous  tumor  (these  three  varieties  are 
classed  together  under  the  name  of  angeiomata) ;  and  6.  Venous  ij 
or  simply  varix  (varicose  vein).  j 

Arterial  Varix  may  lie  defined  as  a  dilatjjtion  and  ehmgation  f 
artery  of  the  second  magnitude  (as  the  external  iliac  or  cf.immon  carc 
of  the  thiixl  (as  the  extemal  carotid  or  posterior  tibial),  or  of  the  f^ 
(as  the  temporal,  facial,  superior  thyroid,  or  palmar  branches  of  the  n 
and  ulnar).  Oruveilhier  has  reported  a  case  of  arterial  rarix  o) 
external  iliac  artery.  1  have  made  one  dissection  of  arterial  tartjc  ^ 
superior  thyroid  artery,  in  which  this  vessel  was  greatly  elongated 
as  large  as  the  external  or  internal  canitid.  It  was  tortuous,  bu 
sacculated,  the  dilatation  being  genend.  Tillaux*  rei)orts  a  ca 
cirsoid  aneurism,  of  the  hand,  with  dilatation  of  the  arteries  of  the 
arm  and  liumeral  region.  , 

Treatment. — Arterial  varix  may  be  treated  by  compression,  or 
ligature,  when  such  a  pro<'ediii'e  becomes  necessary.     In  a  case  w 
saw  after  the  patient's  death,  and  in  which  the  su})erior  thyroid 
was  involved,  the  ligature  would  have  l^en  advi.sal)le.     The  arte: 
in  a  healthy  coudition,  with  the  exception  of  its  increased  lengtlj 
calil>er.  j 

When  connected  with  cirsoid  arterial  tumorSy  the  solidificatij 
these  lij'  ligatur*^,  cautery,  or  injection,  will  usually  cure  or  puUiati 
arterial  varix. 

Cirsoid  Arterial  Tumor^  or  Cirsoid  Aneurism. — The  cirsoid  art 
tumor  I  would  define,  after  Robin  and  Gosselin,  as  Ix'ing  an  elon^ 
and  dilatation  of  the  terminal  subcutaneous  arterioles  (normally! 
diameter  of  about  one  fiftieth  of  an  inch).    These  tumors  may  be  gal 


•  "  Gnz.  des  hftpitaax,"  1882,  p.  108«. 
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jl  mvumscribed.  A  single  arteriole  may  be  affe<^ted,  as  shown  in  a 
^■uring  !n  the  Mnsvitm  of  St.  George's  Hospital,  copied  in  Holmes's 
■Bvst^'m  of  Sui^ery."  or  many  arterioles  may  be  involved,  as  in  Mus- 
^■y's  remarkable  case. 

The  term  cirsoid  aneurism  was  introduced  by  Brescbet,  in  a  paj>er 
presented  to  the  Academy  of  Medicine,  at  Paris,  in  lti:J2.  By  him  it  was 
apjJied  to  the  condition  of  varicosity  involving  the  larger  arterial  trunks, 
tiifir  hninrhes,  and  the  tem»innl  arterioles.  Robin,  at  a  lat^r  date,  intro- 
dmyj  the  name  of  cirsoid  arterial  tumms.  and  defined  these  as  varicosi- 
li»of  the  teiTuinal  (subcutiineous)  arterioles. 

EoKlish  writers  have  adopted  the  term  employed  by  Bresi-het.  By 
thpra  it  is  usually  considered  *'a  form  of  disciuse  whidi  con.sist8  in  a 
Biottltaneous  elongation  and  dilatation  of  an  artery.  The  stnicture  of 
in  wall  exhibits  in  the  beginning  no  alteration,  although  the  coats 
become  thinne<l  during  the  progress  of  the  enlargement.  The  middle 
COM  of  the  artery  is  especially  affected.  It  l)ecomes  pale  and  thin,  so 
ittat  the  arteries  look  like  veins.  The  dilatation  is  commonly  equal 
lliruucliont  the  circumference  of  the  artery.  In  more  severe  cases  the 
utery  iy  greatly  dilated,  and  presents  unequal,  saccular  pouches,  which 
win  fart  so  many  true  aneurisms,  projecting  usually  toward  the  surface 
ofiheskiu"  (Holmes). 

Gos«elin*  adoi)ts  the  nomenclature  of  Robin,  and  considers  the  dis- 
«se  heretofore  known  as  cirsoid  aneurism  a-s  only  involving  the  terminal 
arterioles.  The  causes  of  cirsoid  arterial  tumors  are  not  positively 
IlDnnn.  They  occur  UK^st  fretiueutly  u]»on  exjx»,sed  surfaces  of  the  body, 
a*iim  the  n^ck,  head,  and  hands.  The  face  and  head  are  most  frequently 
the  s^at  of  all  forms  of  va.scular  subcutaneous  and  cutaneous  tumors. 
Excluding  those  of  the  orbit,  I  have  collected  more  than  ninety  cases  in 
«liich  the  carotid  arteries  were  tied  for  tliese  lesions. 

Polaillon  refK>rt8  fourteen  cases  of  cirsoid  aneurism  of  the  hand.  The 
inSupQre  of  exposure  of  an  unprotected  surface  to  atuiospheric  changes 
i»  worthy  of  consideration.  Kither  peripheral  or  central  disturbances  of 
the  functions  of  the  vaso-motor  nerves  may  lead  to  loss  of  tone  in  the 
Qimrular  walls  of  the  arteries.  Frost-bite  and  blows  have  t>een  mentioned 
*«catises  of  cirsoid  aneurism.  Berger  reports  a  case  of  cirsoid  tuntttr  of 
iW  hanil  catised  by  irritation,  fi-om  constant  presstire  of  an  instrument 
*lii(h  the  j>alient  used  in  his  trade.  The  disea.se  may  also  l)e  congenital, 
wmay  result  from  the  increased  growth  of  a  cutaneous  nievus.  Gosselin 
Qies  two  cases  of  this  kind.  He  Iiolds  tliat  the  |>resence  of  nrcvus  imli- 
wteg  a  congenital  predisposition  to  vascular  dilatation,  and  is  not  sure 
^'Ut  that  a  sul>cutaneous  arterial  dilatation,  at  first  not  recognized,  may 
«W  simultaneously. 
Ac<^ording  to  Holmes,  cirsoid  arterial  tumor  occurs  most  frequently 
Uj^epn  the  ages  of  fifteen  and  thirty.  WardroiJ*s  patient,  wliose  case  is 
PpeQ  by  (fosselin  iis  one  of  cirsoid  arterial  growth,  was  operated  tipon 
Ihe  sixth  week  after  birth.     AVaidrop  gives  the  case  as  one  of  '*  erectile 


'  *'  Arobivtw  g^ii^ridw  do  m^dcioe,"  1867. 
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tumor."    Chelius  operated  for  '^aneurisnml  varix  of  the  temporal  regio 
in  a  child  of  twelve  months. 

S//mplo77is. — The  clinical  history  oi  cirsoid  arterial  tumors  dc 
commence  with  the  pathological  changes  w^hich  occur  in  the  ter 
arterioles.     Dilatation  hegins  before  there  is  any  aiipreciable  proje 
of  the  skin,  or  pulsation,  or  twisting  of  the  arterioles.     At  a  later  fx 
the  physical  si^B  are  present,  and  the  dia^iiosis  easy.     Direct  pr 
will  arrest  the  pul.sation  and  empty  the  tumor.     The  consistency  of  i 
tumorH  varies  with  the  amount  of  the  connective  tissue  develojied 
the  arterioles,  as  a  result  of  the  intUimmatory  prwess.     Petit  desc| 
the  sensation  imparted  to  the  palm  of  the  hand  pressed  upon  an  ar 
cirsoid  as  similar  to  the  vermicular  motion  of  a  mass  of  earth-worraa.  ] 

AVith  the  stethoscope,  a  bruit  de  souffle  is  distinctly  audible.  Pa 
not  constant,  and  is  only  due  to  the  pressure  of  the  growth  upon 
cutaneous  nerves.  As  the  tumor  progresses  in  size,  more  niarkcd  infl 
matory  changes  occur ;  adhesions  to  the  skin  take  place  ;  and  ulceratic 
with  alarming  haemorrhages,  are  not  infi^equent.  In  some  instan 
es]x'cially  in  cirsoid  tumor  of  the  scalp,  pressure  of  the  growth  upoffl 
ca]varia  may  interfere  with  the  nutrition  of  the  skull. 

IVeatment. — It  may  be  said  of  the  treatnij-nt  of  cirsoid  arterial  tnni 
in  common  with  arterial,  capillary,  and  venfuis  cutaneous  tumors,  1 
no  method  is  as  safe  or  sure  as  dir*?ct  local  treatment.  The  study  \ 
large  number  of  cases  leads  me  to  this  conclusion.  For  a  long  time  ^ 
gation  of  the  main  trunk  or  truaks  was  the  favorite  practice.  Soroettj 
this  was  done  to  arrest  hn'mon-hage  due  to  ulceration  or  accident,  in  al 
few  cases  to  arrest  lucmorrhage  after  or  during  an  attempt  at  remo 
but  most  frequently  the  intention  was  to  Cutotl  the  blood-supply.  St 
the  vast  majority  of  vascular  tumors  occujiy  the  neek,  face,  and  sca]p,j 
carotitls  liave  been  often  tied  in  the  treatment  of  these  growths.  Inl 
"Essays  in  Surgical  Anatomy  and  Surgery"*  I  have  collected  98  (t 
of  ligature  of  tiie  carotid  for  vascular  growth  above  the  clavicle,  J 
chiefly  of  the  head.  This  number  does  not  include  (K*  cases  of  pulsaj 
vas<'uhir  tumor  within  the  ori)it.  The  results  are  not  such  as  to  encou 
the  careful  operator  in  a  repetition  of  the  proc?dure. 

Even  in  tlie  nine  cases  in  which  lH>th  common  trunks  were  tied,+  l 
one  was  cured  (not,  however,  until  after  compivssion  was  made  ov« 
tumor),  and  two  were  improved.  Mussey's  patient  was  only  iniprfl 
aiter  tlie  second  ligation,  but  was  cured  after  a  bloody  excision,  j 
tumor  was  exceedingly  large,  and  the  dilated  arteries  were  tied  onfl 
one.  Moie  thau  twenty  ligatures  were  applied,  and  the  haemorrhag 
said  to  liav«  been  dangerously  profuse. 

Other  surgeons  besides  Mussey  %  ^^'^^  have  practiced  excision  ofl 
Boid  arterial  and  other  '*  vascular  tumors"  are  Bu9ch,t  Heiiie,J  Grai 

*  New  Yorlc,  1879. 

t  The  op^rntuni  wure  Blai'kinan.  Gnnderloch  ao(3  Moller,  Kutil,  Miiscoy,  Pirogoff.  Bf 
Rixlgors  and  \m\  Htircn,  tTllmiin,  aikI  WarrtT, 

J  See  the  autlior's  "  Epsays  in  Siirpicnl  Anntumv  and  Surgery."  New  York,  1879. 
"  lloJiues'i)  *'  bjstem  of  Surgery,"  secund  euitioQ,  vol.  iii,  p.  hid. 
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Oib»n,*  BuchanaD,+  Sydnej'  Jones,J  Warren,*  Weitzer,*  Gueniot,*  and 
Hat*  The  latter  froze  the  tnmor,  and  cut  well  into  sound  tissue;  little 
Mood  was  lost.  The  late  Prof.  SjK'nce,  of  Kdinburgh,  cured  a  duei.i-seut4>d 
erectile  tumor  of  the  hand  by  galvauo  puncture.  |  Neluton  operated  in 
arinoid  tumor  of  the  forehead  in  a  similar  way,  and  with  like  aucceaa. 

Barwell  oi)erates  upon  vascular  tumors  by  what  is  termed  the  ftcarJess 
Method.*'  Hiivin;^  carefully  made  out  the  limits  of  the  tumor,  a  needle 
armed  with  a  silver  wire  is  passed  under  the  skin,  and  subcutaneou.sly 
around  the  outskirts  of  the  tumor,  to  a  point  opposite  the  place  of 
entrunce.  The  needle  is  again  inti*oduced  at  the  point  frtmi  which  it  lias 
JB9temerged,  and  is  carried  around  the  remainder  of  the  tumor,  and  out 
itthc  first  point  of  entmnro.  The  l>a.se  of  the  tumor  is  thus  looped  by 
iwire  which  can  be  tightenwi  beneath  the  skin  at  will.  Harwell  uses  a 
slijtnf  vulraniz*?d  rubber,  which  he  slides  down  upon  the  wire  to  tighten 
ilwmnd  tlie  tumor.  If  the  growth  be  very  lui-ge,  he  advises  the  needle 
toliebnmght  out  at  frequent  intervals. 

Direct  lot*al  compresMrm  has  been  tried  by  patient  and  expert  snr- 
potts.  but  has  not  met  with  success. 

(iosselinO  in  his  cla-ssical  paper  reports  several  successful  cases  in 
which  he  employed  hypodermic  injections  of  percrhloride  of  iron  into  the 
0118.  This  idea  was  original  with  Broca,  who  applied  the  styptic  ender- 
ttiifnlly  with  success.  Pitlia,  of  Prague,  and  Schuh,  following  Broca, 
ibtB  cured  three  cases  (Gosseliu).  BergerJ  rejiorts  a  case  of  cirsoid 
ttrtirism  of  the  hand  treated  by  this  method.  Velpean,  (Jherini,  and 
Dwntpqnay  have  j)erformed  the  same  operation.  In  bemarquay's  case, 
tie  radial  and  ulnar  arteries  had  been  tied. 

The  method  of  procedure  is  as  follows :  The  tumor  must  be  com- 
phnedi  so  that,  while  the  circulation  cea^ies,  the  growth  i*emains  full  of 
Wood.  This  condition  must  l>e  maintained  for  at  least  ten  ininntA^s  after 
the  injivtion.  The  syringe  being  tilled,  the  air  is  carefully  excluded,  and 
tlMfi(«oclle  is  introduced  about  a  quarter  of  an  inch  into  the  mass,  when 
the  solution  is  discharged.  Kneading,  to  disseminate  the  fluid,  is  then 
I«acticed,  and  the  finger  is  placed  uixm  the  hole  made  by  the  needle, 
Of  the  needle  and  syringe  may  be  left  in,  during  the  ten  minutes. 

Pain  is  immediately  present,  and  persists  for  several  hours.  After  an 
iWwralof  ten  or  fifteen  days,  the  operation  may  be  repeated,  if  neces- 
wy.  Eight  or  more  operations  have  been  required  tit  effect  a  final  cure. 
Vlwition  may  follow,  but  it  is  usually  limited.  At  times,  unhealthy 
sraniihtions  bud  up  from  these  ulcerating  patches,  requiring  repeated 
banuDg  with  nitrate  of  silver  or  with  tlie  actual  cautery. 


*  BolmiVa  '^Sjstem  of  Burfrer;,**  socond  oditioD,  vol.  iii,  p.  &10. 

t  *'  Brituh  Uedioal  Joumiil,'*  Juoe,  187G.  p.  835. 

t"UxK*t,'M883. 

•Sm  the  author's  **E«aTfl  in  Surgical  Anatomy  ond  Sargery."  New  York,  1879- 

I  **  Medical  Times  and  GoMtte."  August  21 ,  1675,  p.  209. 

**«I-«)cet,"  May  8,  I87C.  p.  642. 

0  "Archives  g6n.  de  mdtlccine,"  torn.  ii.  1867,  pp.  685-6fi9. 

I'*Giu«teodeaLApitaux,*'  1B83,  p.  10B2. 
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In  one  of  Gosselin's  cases,  hiemorrhage  was  so  frequent  and 
that  deligation  of  iho  parent  vessel — the  femoral — was  at  one  time  c 
sidered ;  but  tliis  was  happily  avoided  by  repeated  use  of  the  acl 
cautery.* 

The  results  of  this  method  of  treating  cirsoid  vascular  tumor 
gratifying,  and  the  oi>eration  is  worthy  of  repetition.     In  growtl 
small  size  I  should  prefer  to  try  the  method  of  Barwell,  and,  if  this  fa 
then  the  Injection  of  perchloride  of  ircm  or  other  coagulating  soluli 
The  success  achieved  by  Spence  and  Nehiton  with  galvano-puncturs^ 
such  as  to  justify  further  trial  of  this  methixl. 

Cases  of  spontaneous  cure  of  vascular  tumors  are  reporte*!. 
Krackowizer  presented  to  the  New  York  Pathok)gical  Society  a  pa(i 
in  whom  pulsation  had  entii'ely  ceased  in  a  cirsoid  tumor  which) 
contracte-d,  solids  and  shrivele<l  at  various  points;  the  peculiar  rua 
noise,  also,  of  which  the  patient  had  complained,  was  now  ent 
absent  when  he  was  quiet.  The  man  was  forty-five  years  of  age;' 
tumor  was  congenital,  and  had  grown  to  a  considerable  size,  but  with 
pain  or  hiemi)rrhage.  Dr.  Krackowizer  referred  to  two  other  cas 
corded  by  Orfda  and  Chevalier. 


casefl 


I  of  J 


*  Gosseliii's  v&»(sa  were  throe  in  niimber: 

Oa9b  \.—Oir»oul  Arturiat  Tumor  o/ the  L^f I  ley. — Ttie  pAtfeot  wfts  a  woman,  aged 
five.  At  birth  she  hud  a  sinall  ret]  stain  or  sput  in  thtr  <tkin  at  the  upper  sod  anterior  fi 
the  left  leg,  which  np  to  her  twclrth  rear  had  grown  ubuot  as  hir^e  as  an  almond.  At  ■ 
■lie  first  Df>ticed  tlmt  pulsation  began  in  it.  After  this  date  it  ffrew  more  rapidir,  prujo^ 
however,  very  alightlv  from  the  nurfavL*,  until,  at  the  ujce  of  tweniy-lwo,  it  began  to  dU| 
without  Hiiy  aM-tli,'iiuble  rniDte.  nHintorrhoge  occurn-d,  which  ceatM^d  by  enmprp)iiii«io»,  M 
until  syncopt)  had  ensued,  Hepeated  bleedings  oecurred  op  to  her  Iwenty-fifth  year,  wliel 
injections  were  coniiiienwd.  Frani  July  Vith  to  .\tigiisl  28d,  seven  inJectioriB  were 
Ulceration  began,  and  frt'qiieuL  hnMnorrhagea  occurred  between  Oct^^ber  12th  end  IStli, 
were  arrested  by  the  actual  cautery  and  com  pTvsiion.  Cure  resulted  ot  the  end 
montha.  | 

Oasb  II. — Cirsoid  Arterial  Tvmor  of  the  Forehrtid  with  Arterial  Varice$ ;  ITttmeft 
during  Many  Year*;  Faur  Inject ion»  of  Perehloriile  f^f  Iron  ;  TMr*.— Patient  was  a  iimn,! 
thirty -nine;  was  born  with  a  red  mark  on  his  forehead,  which  disnppeared  at  his  tenth 
About  nineteen  yenrtt  later,  when  in  hin  tweniy-niriili  year,  n  tumor  wiu  notice'I  la  the 
place,  about  an  large  aa  a  cheiTy-stone,  and  two  years  later  he  felt  it  begin  to  pulaate.  i 
that  time  it  continued  to  grow,  and  was  the  source  of  frequent  Immorrbages  wilhov 
direct  injury  or  known  can«e.  The  patient  had  controlled  the  bleeding  by  compremioij 
tlio  time  of  openitioD,  the  growth  was  about  two  iochea  in  diameter,  and  projected  froll 
skin  about  one  third  of  an  inch.  February  12tb,  while  prewure  was  maile  on  both  prtfl 
carotid}',  ii^ccliuns)  were  made  with  two  «yrin^e»,  one  needle  beini;  introduced  on  each  4 
tbe  tumor.  The  compression  of  the  carutidH  was  eontinoed  ten  minutes.  The  tatnof 
pul««ted  at  points.  ComprcM  Applied;  pain  was  severe  during  the  day  oC  operation  aal 
next  day  foltowins.  Operation  repeated  on  the  lot  of  March.  March  LSth,  tumor  wasj 
and  without  puUation  thrunghoiU  two  thirds  of  '\U  extent.  Two  iDJi'ctions  made.  Mnrch] 
tumor  hi*giin  to  ulcerate  at  two  limited  points,  which  were  f>oon  filled  with  exuberant  grti 
tions.  These  rettiHted  alcoholic  dres^ingt^  and  tbe  .ipplication  of  nitr;ite  of  tiilrvr.  March) 
puliation  reappeared  at  nnu  point,  anil  the  iajentlun  was  repeated.  May  2fUl].  the  grMJ 
tions  persisting,  actual  cautery  was  applied.  Same  on  Jane  6tli.  July  8th,  patient  disc! 
cured. 

Case  III  does  not  differ  materially  from  the  two  preceding  oasea,  either  ai  to  fto 
history  or  as  to  ita  treatment. 
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Aageiomata. — The  three  next  varieties  of  **  vascular  tumor,**  which 
may  be  grouped  together  under  the  name  of  Angeiomata,  are:  (1)  The 
Arterial  Cntajieotis  Tumor^  or  Aneuris/n  by  AmistoniosiSy  <:oin|V)sed  of 
dilatations  or  elongatiMns  of  the  arterioles,  t'ilher  norniul  or  new-formed, 
in  the  skin ;  (2)  the  Capillar^  Cutaneous  J'umoTy  consisting  of  dllata- 
rions  and  elongations  of  the  normal  or  new-formed  capillaries  of  the  skin ; 
and  (3)  tlie  Venous  Cutaneous  Tuftior  {CapernouJi  A'tpcus),  composed  of 
dilatations  of  the  normal  or  new-formed  venous  radicles  of  the  skin. 

The  angeiomata  are  considered  by  some  writers  as  strictly  new-forma- 
tions of  blood-vessels.  There  is  little  dcmbt,  however,  that  many  vascular 
tumors  are  chiefly  made  up  of  normal  vessels  which  have  undergone 
dilatation  or  hy]>ertrophy.  Other  names  that  have  been  given  to  angeio- 
mata are  congenital  na>vu.s,  erectile  tumor,  telangiectasis  or  plexiform 
imgeioma,  aneurism  by  anastomosis,  ecchymoma,  cavernous  nsevus,  and 
fungus  hiematodcs.  According  to  Dcpaul,  one  tliird  of  the  children  born 
JQ  one  of  the  eleemosynary  institutions  at  Paris  had  congenital  naevi, 
the  greater  numhcrof  which  disappcjiivd  spontaneously  during  the  first 
few  months  of  life.  They  occur  chiefly  in  the  skin,  and  are  especially 
apt  to  appear  on  the  forehead,  face,  ears,  and  neck. 

Slntcture  and  *Sgnipto7fis, — Angeiomata  commonly  form  flattened, 
slightly  projecting  tumors,  varying  in  size  fmm  a  mere  speck  to  as  much 
as  an  inch  in  diameter,  and  are  composed  of  new-formed,  dilated,  freely 
anastomosing  capillaries,  arterioles,  and  veins,  in  irregular,  labyrinthine 
masses.  They  vary  in  color,  being  at  times  grayish-blue  or  red.  Often 
the  only  indication  of  their  presence  is  the  appearance  of  a  diffuse  red- 
ness over  a  C4)nsidei*able  sui-facv.  Examined  micriiSi'opically,  the  walls 
of  the  vessels  are  crowded  with  cells,  and  the  vessels  are  imbedded  in  a 
network  of  fibrnns  and  adipose  tissue.  The  superficial  and  deep  cutane- 
ous vessels — including  the  vessels  of  the  hair-follicles,  sweat-glands,  and 
adipose  tissue — ^join  in  the  formation  of  these  tumors.  The  disease  may 
extend  into  the  muscles  and  deeper  tissues. 

The  majority  of  angeiomata  are  soft  and  jielding,  and  can  be  emptied 
by  pressure ;  but  when  of  great  vascularity  and  long  standing,  when  there 
b.i.s  been  an  extensive  proliferation  of  the  perivascular  ctmnective  tissue, 
pressure  will  not  cause  their  disappearance.  Some  are  very  painful,  and 
others  entirely  free  from  sensibility. 

Venous  cutaneous  tumors  are  composed,  in  great  part,  of  new-formed, 
erectile  tissue,  analogous  to  that  found  in  the  corpora  (cavernosa.  Their 
structure  is  white  and  dense,  the  caverns  communicating  freely  with  each 
other.  In  rare  instances  they  are  kno^vn  to  contain  chalky  concretions, 
which  are  known  as  phleholHes.  The  circulation  is  active  in  these 
tumors,  and  their  volume  variable. 

The  walls  of  the  sinuses  contain  a  dense,  iibrous  stroma,  involunUiry 
mnscidar  tissue,  and  striated  muscular  fibers  when  the  tunutr  is  encroach- 
ing on  the  muscles.  They  are  lined  by  the  same  endothelium  as  the 
normal  veins.  In  speciraeas  removed  and  immediately  immersed  in 
alcohol,  it  is  found  that  the  blood  presents  the  same  appearances  as  the 
normal,  with  the  exception  that  the  white  corpuscles  are  less  numerous 
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togvl*: 

Bootion  iniule  aft«r  tne  tiiuor  liRd  b«oQ 
ioiDMiliftUtly  (tubmorKcd  in  itlcohol.  a, 
ccvomous  si>aceA  filleJ  with  blnud-oor- 
nu^^clex :  I',  nlirnii->  wbIIm  of  the  olniifia'. 
Miifffjifltil  IW  Jiuiuetcre,  (b'romCor- 
nil  And  Kativiur.) 


(Fig.  267).  They  do  not  adhere  to  the  walls  of  tho  vessels,  Ti 
sidered  as  prtntf  of  a  rapid  circulaCioii,  since  in  veins  where  the  circula 
is  weakened  or  retailed  the  leucocytes  tend  to  adhere  to  the  walls.  A 
excision,  the  vessels  contract,  foiving  out  their  contents,  and  the  j 

shrinks  to  a  comparatively  snjaU  siz^ 
These  tumors  ai^  not  all  erectile^ 
some  which  have  been  erectile  for  a 
lose  this  proj><»rty.    Gross  describes  a 
of  nsevoid  tumor  as  meroid  el<^?iavH 
consisting  <ii  a  hypertrophied  conditio 
the  skin  and  subcutaneous  connective 
Hiu'.     The  aflFection,  which  is  eitherj 
f^enitul  or  comes  on  soon  after  birtf 
found  usually  in  the  lower  extremi 
though  it  may  occur  elsewhere.  i 

The  theories  as  to  the  origin  of  I 
neoplasms  are  various.  Some  hold) 
simple  dilatation  of  contiguous  veini 
curs  when,  the  saccuhited  vessels  col 
in  contact,  the  walls  are  absorbed,! 
thus  many  cavities,  which  formerly  j 
sepamte,  may  form  one  or  more  1| 
multilocular,  cavernous  tumors.  H 
dilatations  occur  not  only  in  the  skiil( 
subcutaneous  tissues,  but  also  in  bone 
muscle.  No  tissue  can  be  considered  exempt.  Rokitansky  holdsi 
they  originate  in  the  areolar  tissue,  from  embryonic,  new-formatioi 
sue,  and  that  the  vascularization  of  this  new  tissue  is  one  of  thq 
processes  of  its  development.  He  compares  the  alveoli  of  the  cav 
angeioma  to  those  of  carcinoma. 

Kindfleisch  believes  that  the  appearance  of  these  tumors  is  p: 
by  a  proliferation  of  embryonic  material  in  the  intervascular  spacesj 
that  this  material,  undergoing  the  usual  process  of  cicatrization  and, 
traction,  causes  a  shrinkage  in  the  iuten'ascular  areas,  when  the  vfl 
dilate  to  occupy  the  space  left  vacant  by  the  contracting  rissuea  (Billii 
Comll  and  Ranvier  say  that  in  the  active  development  of  angeial 
there  is  a  proliferation  of  embryonic  tissue,  rich  in  new-formed  vei 
which,  increasing  rapidly  in  size,  come  in  contact  and  communicatel 
each  other  by  absorption  of  contiguous  surfaces.  ! 

Angeiomata  may  develop  in  fatty  and  other  neoplasms.  Bill 
mentions  a  case  in  which  a  large  cavernous  angeioma  was  found 
lipoma  removed  from  the  scapular  region.  They  have  been  know 
originate  as  a  result  of  injurj'.  Gross  cites  a  case,  rejwrted  l)y  D 
Mason  Warren,  of  a  man  thirty-six  years  old,  who  had  a  large  aneq 
by  anastomosis,  sittiated  on  the  lobe  of  the  ear,  which  resulted  frfl 
frost-bite  which  the  patient  had  suffered  in  his  sixteenth  year.  In  i 
tion  to  the  tissues  already  mentioned  in  which  angeiomata  are  devcll 
may  be  mentioned  the  spleen,  kidney,  liver,  and  lung.    The  liver  ii 
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Fm.  26S.— Aneurism  bv  sna>lnmn^  in  |wrirtnl  bom. 


icQtly,  Uie  lung  very  rarely,  involved.  In  bones,  this  disease  exhibits  the 
une  erectile  characters  as  in  other  structures  (Fig.  268).  It  occurs  in  the 
Ubotirt?  by  pR^ff  i^nre,  t^sju'ciully  th()se  (»f  tin* crimiuni.  jaws,  and  scapula, 
«ng often  very  iwiinful,  and  grave  as  to  prognosis.  Angeiumata  ai-e  not 
a£rHiu«*nlly  situated  on  the 
iba  of  women.  HoItni'S 
Joote  has  obsen'cd  serous 
trtB  in  connection  with 
JMse Tsacular  ^rrowths.  An 
flcplaimtiou  of  their  fornia- 
iifi]  i\  that  comrannication 
■l  (lortion  of  one  dilated 
W  *ith  other  vessels  is 
ttoff,  and  that  the  corpus- 
[  coloring  matter  of 
disappear,  the  se- 
tun  tvmaining  as  a  cvstic 
tniil. 

Tbf-  question  of  the  rela- 
ioQof  tiie<«'  tumors  to  carcinomata  and  sarcomata  is  worthy  of  consider- 
Ikm  J.  MuUer  has  reported  a  malignant  (recurrent)  angeioma.  A  case 
(■elinotic  degeneration  of  a  congenital  nievuH  in  a  woman  :igf4l  forty 
Bsbeen  rei)orte<i  hy  Dr.  Styles.  The  vasmlar  dilatations  in  osieo-siirro- 
liftta,aud  in  other  foiius  of  carcinoma  and  sarcoma,  are  analogous  to  those 
Iwnd  in  cavernous  nngeiomata.  Some  of  the  malignant  tumoi*s  jnilsate 
ll^eangeiomatji.  Au  angeioma  njay  be  dilTnse  or  e neaps u la ti*d. 
^^e  pro^nojti':t  depends  upon  the  size  and  looition  of  the  neoplasm. 
^fhf  ih'/Tf^Ttnsis  is  not  difficult  in  the  superficial  tumors,  but  in  those 
^ply  situated,  and  in  the  track  of  lai-ge  vessels,  the  diiTerenliaUuu  from 
tofiirism  is  not  easy. 

Thf  .irterial  and  capillary  cutaneous  tumors  are  almost  always  con- 
(niital;  the  venous  tumors  are  rarely  so.  Angeioniata  maybe  distin- 
misbtd  intm  ostei»-sarcomata,  which  have  perceptible  pulsation,  by  the 
ttrkling  impression  conveyed  to  the  sense  of  touch  fi-om  the  malignant 

Kof  iKme. 
?ral  consecutive  telangiectases  may  occur  in  the  same  individual. 
_  nson,  of  London,  reports  the  case  of  a  child  which  had  over  one 
Qmlrwi  ufcvi,  all  distinct  and  superficial.  Vascular  tumoiw  on  the  si'ulp 
*Te  an  element  of  danger  not  present  in  angeiomata  elsewhere,  in  that 
^y  at  times  grow  to  such  an  extent  as  to  cause  necrosis  of  the  calvaria. 
Ttf^iifji^ht. — Angeiomata  have  been  known  to  heal  without  surgical 
iterferenre,  as  a  result  of  an  idioimthic  iuHammation.  Tran.slixion  and 
loltiple  deligatiun  is  one  of  the  most  radical  and  successful  methods  of 
BMaent.  Direct  and  prolonged  pressure  has  been  employed,  though 
it irfth  encouraging  results.  Pei-fomtifin  with  hot  needles,  either  with 
'irilhoQt  the  galvanic  current,  injection  of  coagulating  fluids,  particn- 
rlv  MonseVa  sr>lnrion,  50  per  cent  carbolic  acid,  or  of  ergot,  local  api>li. 
f  nitric  acid  or  other  escharotics,  and  extirpation  by  the  knifa 
13 
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have  all  been  prartioed.     Vaccinatinn  over  the  growth  has  effected  j 
in  a  few  cases. 

In  treating  superiicial  angiMoniata,  not  tfx)  extensive,  and  not 
where  the  cicatrix  would  prove  a  deformity,  50  per  cent  carbolic- 
Jections  shtjuld  be  employed.     In  many  cases  coagidatiou  of  the 
contents  nnd  nltimale  ubsfTrptiim  will  occur  without  a  srar.     Fore 
simple  and  caveraous  angeiomiita.  lie  recommends  the  Itnlfe  or 
Hfpmorrhage  is  to  be  controlled  by  pressure,  rapid  use  of  fo 
prcliminnry  ligature. 

Angeionia  of  tlie  face,  or  of  any  exposed  surface  where  a  scar  ^ 
avoided,  is  best  relieved  by  the  clean  cut  of  the  knife,  since  the  4 
is  less  deforminp;  than  that  produced  by  other  modps  of  treatmc 
liave  removed  a  numlHT  of  these  gmwths  from  the  scalp  and  face, 
intision  should  l)e  made  one  fourth  of  an  incli  from  the  edge  \ 
tumor,  tnittinf,'  only  through  healthy  tissue.     When  this  precaui 
taken,  hfemorrhage  is  not  dangerous.     Of  coui-se  the  operation 
justifiable  if  tehmidertasis  involves  more  surface  than  can  be  cov€ 
stretching  or  sliding  the  .s(>und  iutegumpnt.     In  cavernous  tumors  c 
size  the  method  of  Ericlisen  is  advisable.     A  long,  straight,  or 

]y  cuned  needle,  arme 
a  double  thread,  one  fl 
which  isstained  black,  iaj 
tlirough  the  tumor  at  It 
and  deeply  fn)m  side  ti 
This  process  is  repeated 
tenals  of  three  quarters 
inch,  until  the  entire  || 
transfixed  with  thrt\id» 
are  i>araUel  with  each  oi  li* 
20»).  The  loops  are  then  ^ 
— (lie  black  on  one  side  fl 
white  on  the  other — a0 
tightly  until  the  strangl 
is  complete.  Repeated 
tions  of  from  five  to  twenty  minima  of  a  50-per-cent  solution  of  c 
acid,  at  intervals  of  several  days,  have  succeeded  in  sevend  ca.ses  Q| 
niuvi  about  the  lijis  and  eyelids.  jgflj 

Venofis  Varix^  Vfir/x,  or  Varicose  Vein. — Tins  variety  of  *^ 
tumor"  consi.sts  of  a  dilatation  and  elongation  of  the  deep  or  sulx 
ous  veins.  This  condition  may  exist  in  any  jiortion  of  the  body,  i 
the  bones  (Cornil  and  Rauvier).  It  may  involve  a  small  iJ<jrtion 
vein,  superticial  or  deeji,  or,  as  is  most  usual,  a  chain  of  veins.  It  i 
frequently  observed  in  the  superticial  veins,  though  Verneuil  sa] 
vaiix  is  really  as  common  in  the  deep-seated  as  in  the  sujK-rficial 
(Bryant).  It  is  esi)erially  prone  to  occur  in  the  s:iph(.ma  veins.  E 
rhoids  and  varieoceles  are  common  fonns  of  varix.  Unusnal  tyj 
the  dilatation  of  the  jugnlars  from  stenosis  of  the  vena  cava  descf 
and  that  of  the  superlicial  abdominal  veins  from  Btenosis  of  the 


Fio.  S39. — Kriuhe^ti'a    mutlinii  nf  intrvxladnir  th«  iloublfl 
Ii(faiuru  I'ur  the  cure  of  vucukr  tuiuora. 
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ach  conditions  are  described  by  some  autbore  as  simple  hyper- 
or  dUatations  of  veins.  Any  long-con  tinned  dilatation  consri- 
Trarix.  Hypei-plasia  of  the  normal  tissues  of  the  venous  wall  is 
tbe&ittirai  sequence  of  prolonged  pressuiv  and  increased  function.  The 
hypertrophy  of  the  wall  is  not  always  equal  to  the  resistance  of  the  in- 
pivssure ;  hence  sacculated  pouches  occur  when  the  vessel-wall 
lesmuch  thinner  than  normal,  not  infrequently  i-esultin^  in  rujiture. 
Virixisof  frequent  occun-ence  in  women  who  have  had  ivpeated  preg- 
ieft(Billn>th). 

'r»orly-fed  and  hard-worked  jwrsons,  especially  those  who  work  in 
the  npright  ]iosture,  are  more  prone  to  varix  than  others.  There  can  be 
fit>duubt  that  gravitation  is  the  chief  and  imme<ljate  cause  of  this  disease. 
The  ieius  most  subject  i<i  the  greatest,  prolonged  blood- weight,  and  least 
jnfeected  by  pressure,  are  involved  in  the  great  majority  of  cases.  Pa- 
of  the  muscular  walls,  either  by  atrophy  of  the  muscles  or  inter- 
D(*  with  the  function  of  the  nervi  vafsorum^  may  cause  varix.  Tliia  is 
ire«l  by  the  fact  that  a  small  segment  of  a  single  vein  in  the  upper  por- 
|of  the  lMxly»  where  the  anastomosis  is  free  and  gravitation  can  not  be 
as  a  factor  in  the  dUatation,  may  be  the  seat  of  this  affection, 
well-marked  rarix  the  veins  are  greatly  increased  in  caliber  and 
lenirth*  »>  that  they  seem  coiled  and  twisted  upon  themselves  in 
"  '  masses.  They  are  narrowed  in  caliber  at  frequent  intervals, 
iitnictions  0}>ening  into  expanded  pouches,  in  general  appearance 
not  unlike  the  sacculated  large  intestine.  The  valves  are  wholly  inelii- 
cleot.  iiften  flattened  against  the  wall,  or  at  times  partially  destroyed. 
At  the  level  of  the  valves  the  walls  are  exceptionally  thickened.  The 
thirkening  is  due  to  a  multiplication  of  the  muscular  elements  and  hyper- 
of  the  ccmnective  tissue.  The  connective-tissue  new  formation  is 
ily  distributed  in  the  meshes  of  the  elastic  net-work,  and  the 
[St  <jf  fibers  are  usually  arranged  parallel  with  the  long  axis  of  the 
sL  ThiiH  accounts  for  the  longitudinal  ridges  seen  on  the  inner  snr- 
of  the  affected  veins  (Cornil  and  Ranvier).  Even  the  nutrient  vessels 
«( the  walls  of  these  varicose  veins — the  j^ctsa  rasoiiim — have  undergone 
kvp^nrophy,  and  are  themselves  the  seat  of  varix,  fomnng  at  times 
»Hn>us  caverns  in  the  wall  <^f  the  vessel,  which  communicate  with  the 
'Mtt.  The  internal  tunic  is  not,  properly  sj)eaking,  thickened,  except  at 
tW  \Mnts  of  attachment  of  the  valves,  or  when  a  thrombus  has  formed. 
Iranu'iliafely  external  to  the  middle  elastic  l:unic,  the  muscular  tissue 
lis  increoi^ed  in  quantity,  arranged  in  transverse  and  perpendicular 
',  separated  by  bundles  of  hypertrophied  connective  tissue,  which 
ot  infrequently  stained  with  granular  pigment.  Calcareous  deposits 
^ir  primarily  within  or  between  these  connective-tissue  bundles  (Cornil 
R«nvier).* 

yperfilasia  of  the  connective  and  other  tissues  in  the  immediate 
ty  of  a  varix  of  long  standing  presents  the  usual  appearances  of 

I  lfa«  srT(>rie«.  ttiMe  d6t>os{ts  occur  fimt  aronntl  and  within  tho  nnclnnfl  of  the  nniitri|)c<I 
,  aa6  Knkihitihj  iocrease  untU  thi-y  till  tho  rcll,  witicb  twcomcs  converted  into  a  small 
( flako  (Green;.    See  §ecCiun  on  "  Aruritis." 
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elephantiasis.  Small  spots  of  ulceration  occnr  as  a  result  of  ma 
tion,  and,  coalescing,  form  the  large  and  obstinate  ulcers  seen 
quently  in  varix  of  the  legs.  Even  a  new  fcn-mation  of  bone  ma^ 
from  the  irritation  of  a  neighboring  Tiirirosity  (Cornil  and 
The  veins  become  greatly  elongated  and  assume  different  shapes, 
larly  sinuous  or  corkscrew-like,  twisted  upon  their  axes,  and  fi-eqa 
on  account  of  perivascular  intiammatitm,  matted  together  by  new-f! 
connective  tissue  into  venous  tumors.  Occlusion  of  varieose  vein 
result  from  thrombosis,  and  a  cure  may  thns  ensue.  Frequently  a 
tious  are  found  in  varicose  veins,  at  times  adherent  to  the  walls.  ' 
concretions  are  called  pkh'bolithes  or  pkhbolites  (Dunglison).  Til 
laminated  on  section,  and  are  said  to  contain  by  analysis  20  per  J 
protein  matter,  with  phosphate  and  sulphate  of  lime  and  sulpfl 
potassium  (Franklin  and  Bryant),  and,  according  to  Gross,  a  tn 
oxide  of  iron.  They  are  found  most  frequently  in  the  veins  of  the  j 
about  the  bladder  and  prostate,  especially  when  the  latter  is  enj 
Hodgson  says  that  they  are  formed  in  other  tissues,  and  work  the 
into  the  vessels.  Tliis  theory  would  seem  to  receive  a  partial  a| 
from  the  statement  just  made,  that  they  are  most  frequently  founi 
tho  pn>stjite,  and  when  tliis  organ  is  diseased.  It  is  well  know 
small  calculi  are  frequent  in  this  body.  Phlebolites  are  also  fo) 
veins  not  subject  to  varix.  Cruveilhier  believed  that  they  were  de» 
from  ooagula  (Holmes).  | 

Treatment. — Varicose  veins  are  to  be  treated  chiefly  by  artificii 
port  to  the  weakened  and  dilated  walls.     Eczema  and  the  vari(»u8 
of  idcer  occurring  in  coimection  with  varix  are  relieved  by  prop 
port.     The  varix,  however,  is  not  often  cnred  by  this  means  aloneii 
is  merely  palliative.     Martin's  elastic  bandage  is  of  great  use.     Bai 
of  muslin  or  flannel,  properly  applied,  give  great  relief.     The  elaai 
apparatus,  for  constant,  equable  pressure,  cleanliness,  and  comfo 
not  Iw  surpassetl  in  the  treatment  of  varix.     The  relief  of  press 
position  is  always  advisable.     All  supporting  apparatus  should 
moved  at  bedtime  and  adjusted  before  lising.     The  only  method  of 
care  is  by  occlusion.     The  use  of  a  subcutaneous  catgut  ligature, 
at  several  points  under  and  not  through  the  veins,  is  the  mostap 
method.     With  careful  antisepsis  and  the  use  of  cocaine  this  pro 
is  painless  and  not  dangerous.     Tlie  cases  are,  however,  exceeding 
where  such  procedures  are  necessary. 


MoLEa. 


Closely  connected  with  the  more  superficial  forms  of  vascular 
are  the  abnormal,  circumscribed  hy]>erti-oi>lnes  of  the  skin,  whi 
known  as  molt-a.  They  may  be,  and  usually  are,  congenital,  o 
may  be  developed  at  any  period  of  extra-uterine  life.  All  port 
the  cutaneous  sui-face  may  be  the  seat  of  this  form  of  hj'pertropl 
the  exposed  surfaces,  such  as  the  face,  neck,  and  hands,  are , 
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Itly  offectet).  The  l^ypertrophy  which  constitutes  the  mole  may 
biTolve  all  or  any  one  of  the  tissues  which  enter  into  the  anatomy  of  the 
Ini^imment.  The  most  frequent  variety  is  that  which  occupies  the  face, 
asasimple  elevation  from  which  a  few  stiff  hairs  grow.  It  is  not  stained 
with  pijnnent,  and  differs  very  slightly,  if  at  all,  in  color  from  the  normal 
fikin.  The  lesion  here  is  a  true  hypertrophy  of  all  the  tissues  of  the  skin, 
chiefly  in  the  derma  and  papillary  layer.  The  vascularity  is  slightly 
increased,  and  the  selmceous  glands  connected  with  the  hair-follicles 
Mb  part  in  the  hypertrophy.  On  orh».'r  jx>rtions  of  the  IxMly  this  form 
^RDoIe  imrrus  pulgaris)  will  have  no  hairs  growing  from  its  surface. 

Xarux  pif/m4*nt^iftus  is  not  usually  a  thickening  of  the  entire  cutis,  as 
lii  the  simple  mole  just  descnl>ed.  but  its  pathological  condition  is  an 
Ineeaaive  deposit  of  pigment  in  the  Malpighian  layer  and  in  the  epider- 
ini.  It  varies  in  color  from  a  slate-gray  to  a  blue,  mahogany,  reddish- 
bn^wn,  or  wine-color.  At  times  the  pigment  mole  will  extvud  over  a 
Jup  area,  occupying  as  much  as  one  third  or  one  half  of  the  face, 
globule  of  the  ear,  and  the  integument  between  the  eyes  and  over  the 
tnnple,  is  the  moat  common  location  of  this  deformity.  Another  name 
fur  these  spots  is  ^*  port-whie  7nark'." 

When  the  hypertrophied  area  of  skin  is  studded  with  hairs,  it  is 
kooirti  as  fiieeiu  pilosuJi,  or  liairy  mole.  It  follows  from  llie  name  that 
this  form  of  hypertrophy  can  only  occur  on  those  portions  of  the  cutis 
In  which  the  hairs  grow.  The  plajitar  sarfaces  ot  the  feet  and  the  palms 
of  the  hands  are  never  affected.    They  may  or  may  not  be  stained  with 

kent.  The  majority  of  hairy  moles  are  not  colored, 
nies,  whether  simple,  hairy,  or  pigmented,  are  benign.  As  a  result 
of  irritation,  they  may  intlame  and  become  ulceratt^d,  or  may  develop 
jfauo malignant  growths.  Carcinomata,  especially  of  the  melanotic  variety, 
Wfreqaently  described  as  having  resulted  from  intlamed  pigment  moles. 
Alarming  hemorrhage  has  been  known  to  occur  from  a  mole  more  than 
OBially  viisrular,  in  which  ulceration  had  been  established  by  friction  of 
the  clothing. 

TretUment — As  long  as  no  deformity  or  inconvenience  results  from 
■le  formations,  it  is  I)etter  to  let  them  alone.  When  situated  u])oii  the 
Pft,  of  such  size  or  position  that  they  l>ecome  offensive  to  the  eye,  they 
teybe  removed  by  simple  excision.  The  incision  should  be  elliptical, 
Wii  well  away  from  the  gn>wfh,  gt>ing  entirely  through  the  thickness  of 
the  skin.  Tiio  wtmnd  should  be  cU>sed  with  iine  sutures,  or  drawn 
tiiffrly  together  with  adhesive  strips.  The  simplest  method  of  i)rocedure 
is  i«  pnxbice  local  anspsthesia  by  cocaine,  and  oiwrate  quickly.  Port- 
tiM  marks  may  also  be  excised. 

If  a  mole  .should  at  any  time  take  on  intlammatory  action,  or  give  any 
indication  of  malignant  proliferation,  inimtHliule  excision  would  be  im- 
puuive,  and  the  incision  should  be  wide  of  the  supposed  area  of  the 
dinue.  The  employment  of  caustics  or  irritants  of  any  kind  is  to  be 
depncated,  as  they  would  increase  the  tendency  to  malignant  change  in 
dwBe  growths. 
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An  aneurism  is  a  sacculated  tumor,  the  cavity  of  which  comronnl 
with  an  artery,  and  in  mre  instances  also  with  a  vein. 

They  may  be  classifted  as  spherical^  fusiform^  and  (fhfiectinff.    I 

A  Rpht^ricnl  aneurism  is  one  in  whioli  the  tumor  is  w(41  detinefl 

diameter  of  its  cavity  being  larger  than  the  diameter  of  the  openi 

communication  with  the  vesseL     It  may  ypring  from  any  portion  c 

arterial  wall  (Fig.  270,  e),  { 

gff-i       ^ci  rare   instances,    the    vessel 

may  yield  in  all  dii-ections  t« 

the  Uimor  (I*Mg.  270,  r).  | 

'^^  "\        u      ^  A  fusiform  aneurism  is^ 

which  there  in  a  gnulual  am 

eral  dilatation  of  an  artery 

entire  circumference  (Fig. 

b).    A  .s])h«rical  aneurism 

casionally  develop  from  tb6 

of  a  fusiform  dilatation. 

A  dfsseciinff  aneurism  is  one  in  which,  o^ving  to  pathological  chj 

in  the  intinia,  \vith  necrosis,  the  blood  insinuates  itself  between  thel 

Cf.wit  and  the  atUentitia,  dissects  tlie  iutima  from  the  media  and  al 

titia,  and  i-e-enters  the  vessel  at  a  distant  opening. 

Aneurisms  are  further  divided  into  the  true  and  faUe.  To  the  ft 
belong  all  lumDix  the  walls  of  which  are  composed  of  the  walls  0 
vessels  from  which  they  spring;  to  the  latter  belong  those  iMmoi 
walls  of  which  are  comp()sed  of  intlammatory  new-formed  tissue. 
Cause. — A  trae  aneurism  is  always  preceded  by  orterUis, 
results  in  atheromatous  degeneration  of  the  normal  elements  1 
compose  the  arterial  wall.  ! 

The  palhologi/  of  arteritis  and  the  relation  of  this  condition  to  vi 
dyscrasiffi— as  syphilis,  nephritis,  gout,  rheumatism,  etc. — have  beeni 
dwelt  on  in  a  preceding  chapter.  These  are  among  the  diseases  1 
ai*e  favorable  to  the  development  of  aneurism.  The  relation  of  vio 
to  these  tumors  must  not  be  lost  sight  of.  No  matter  how  seve^ 
dyscrasia  and  the  genem!  condititm  of  arteritis,  which  is  a  part  of 
is  well  known  that  in  the  large  majority  of  cases  aneurisms  devd 
those  points  in  the  arterial  system  which  are  subjected  to  tlie  gi^ 
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violence  from  heart -act  ion,  or  muscular  or  mechanical  pressure.  Thna 
the  arch  of  the  aorta,  and  that  7)ortion  of  the  arch  in  the  direct  axis  of 
the  left  ventricle,  is  very  prone  to  aneurism,  as  are  thf»  gn\'it  vessels  near 
their  origin  from  llie  aortic  curve.  Tlie  popliteal  arterie.s,  subjected  as 
ihey  are  to  violence  in  forced  flexion  of  the  legs,  are  frequently  the  seat 
of  aneurismal  dilatations. 

Kron»  a  study  of  the  various  conditions  which  produce  aneurisms,  it 
is  evident  that  the  normal  wall  of  an  artery  can  not  form  the  sac  of  the 
aneurism.  Somn  of  the  normal  anatomical  elements  may  be  presf.'ut  in 
the  sac,  but  the  inte^ty  of  the  whole  is  iini>ain>d  ;  and  it  may  be  that,  in 
the  progress  of  an  aneurism  which  bepin  in  atheromatous  degeneration  of 
a  part  of  the  elements  of  the  vessel-wall,  all  of  these  elements  will  eventu- 
ally disappear,  Iteing  ivplaced  by  an  intiamraatory  new  formation. 

A  sacculate*!  aneurism  {Vig.  271)  may 

in  rare  instances  communicate  with  a  vein 

ifiarico^e  aneurism).    The  direct  ctjumiuni- 

I'fliUion  of  a  vein  and  artery  without  a  sac  is 

known  as  an^uThmal  rarix. 

If  an  aneurismal  tumor  be  examined,  it 
will  be  found  to  contain  coagulated  blood 
hi  all  stages  of  fibrillation.  The  peripheral 
portion  <»f  the  clot  is  composed  of  iiregu- 
1*0*  laminic,  and,  if  examined  with  the  mi- 
croscope, the  laminated  appearance  is  found 
to  be  due  to  alternate  layers  of  white  cor- 
jmscles,  and  upon  these  a  deposit  of  fiiunii 
(a  condition  which  goes  to  sustain  the 
Iheiiry  of  A.  Schmidt,  already  citt;d,  (hat  fibriu  ferment,  the  coagu- 
lation faciorof  the  blood,  is  msident  in  the  leucocytes).  As  the  center 
of  the  tumor  is  apprf)uched,  the  coagulation  is  evidently  more  recent, 
while  in  the  cavity  of  the  aneurism  a  soft  post-mortem  clot  is  usually 
found, 

FiiSi/orm  aneurism  occurs  most  frecpiently  in  tlie  thoracic  aorta,  with 
l^pecial  prefei-ence  for  the  apcli.  It  may  aifect  the  entire  aorta,  and  the 
great  vessels  derived  fnmi  it.  Not  only  is  the  diameter  of  the  arteries 
increased,  but  the  hyp«»rti*ophy  rt'sults  in  a  oon.sidenible  itu-rease  in  their 
Vngth.  Not  infrequently  a  group  of  fusiform  expansitins  may  be  seen 
nrh  strips  of  sound  and  non-dilated  artery  inten'ening.  Calcareous 
lifjjosits  occur  in  patches,  and  seem  to  give  strength  to  the  walls,  since 
ibose  portions  give  way  more  readily  which  are  not  the  seat  of  calcifica- 
tioD. 

Coagulation  is  not  apt  to  occnr,  as  in  sacculated  aneurisms ;  in  fact,  it 
is  u  rare  condition.  Fusiform  aneurisms  develop  slowly,  mid,  a«  a  rule, 
are  jMunful  and  dangerous  only  when,  by  i-eason  of  their  large  growtli, 
they  exen'ise  tindue  pn^ssure  upon  imxK)rtant  organs.  Thus,  in  dilata- 
tion of  the  transverse  arch,  or  of  llio  right  subolnvian,  s])asm  of  the 
glotti«*  occurs  from  irritation  of  the  recurrent  laryngeal  nerves,  or  respi- 
lacion  and  deglutition  may  be  serioiisly  embarrassed  by  diivct  compres- 
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sion  of  the  trachea  or  cesophaffiis.  Fusiform  dilatation  of  the  aMom 
aorta  may  produce  serioiiH  results  from  disturbance  of  the  Taso-m 
system,  by  compression  of  the  sympathetic  ganglia  near  the  diapha 
by  jKirrial  or  complete  occlusion  of  the  thoracic  duct,  etc.  I 

Dlssectufg  aneurisms  are  rare  as  compjired  with  the  other  two  varie 
The  dissection  or  lifting  of  the  thin  lining  membrane  of  the  artery  i 
the  media  usually  occura  in  the  long  axis  of  the  vessel.  If  the  mi 
and  outer  coata  do  not  become  involved  in  the  degeneration  which 
affected  the  inner  coat,  this  form  of  aneurtsm  may  continue  indefii 
without  leading  to  a  fatal  termination,  althougli  the  danger  of  emt 
can  not  be  overlooked. 

If  the  other  layers  give  way,  a  sacculated  aneurism  is  form(»d,  wi^ 
adventilia  for  the  sac,  or  rupture  may  occur,  leading  to  fatal  extr 
tion. 

A  false,  or  so-called  ^^diffuse^'*^  aneurism  reanlts  from  the  aolt 
of  continuity  in  all  the  coats  of  the  vessel-wall,  and  the  sudden 
sion  of  blood  into  the  peri -arterial  tissues.  The  extravasation 
tinnes  until  the  re^sistance  of  the  surrounding  tissues  ia  equal 
pressure  of  the  column  of  blood  within  the  vessel.  As  a  result 
extravasation,  an  inllammatory  process,  of  variable  intensity,  ia 
lished,  which  results  in  the  formation  of  a  limiting  membrane,  or  a 
rismal  sac.  ■ 

The  prognosis  in  aneurism  varies  under  widely  differing  cond^ 
In  general  it  is  a  grave  affection,  the  gravity  depending,  in  a  grea 
gree,  upon  the  location  and  character  of  the  tumor  and  the  physica 
dition  of  the  individual  aiTecled.     An  aueuri.sm  of  the  cranial  cavity 
produce  rapidly  serious  effects  by  compression  of  the  brain.     The  gi 
of  a  prognosis  diminishes  as  the  location  of  the  tumor  is  removed 
the  cavities.     Aneurism  (especially  the  sacculated  variety)  of  the  1 
innominate,  snbclavian,  or  iliac  arteries,  is  an  exceedingly  danj 
affection,  while  the  same  condition  in  the  distal  arteries  yields  w 
and  safely  to  surgical  interference  in  the  great  majority  of  cases, 
prognosis  may  also,  in  part,  depend  upon  the  decree  of  discomfort 
rienced  by  the  patient,  from  the  effects  of  pressure  ujjon  conti| 
organs.     Neuralgia  of  the  most  painful  and  obstinate  kind, 
from  pressure  of  the  tumor  upon  a  neighboring  nerve,  may  hasten  i 
termination  by  loss  of  sleep  and  rest,  and  the  general  impainn€ 
nutrition.     Occlusion  of  the  accompanying  vein  may  occur,  pr 
(sdema  and  gangrene.    Again,  the  gravity  of  the  prognosis  is  inc 
when,  by  reason  of  its  locatitm,  the  h:h^  of  an  aneurism  is  in  contact] 
a  bonj-  surface,  since  rupture  is  not  infrequently  precipitated  by  at 
against  the  roughened  bone. 

The  symptoms  of  aneurism  are,  in  great  part,  local.    They  refer  1 
direct  devehipmeut  and  effect  of  the  tumor.     A  sense  of  unusual 
bing  pain,  more  or  less  severe,  and  Hwelling  in  the  line  of  an  arteiyj 
the  aneurism  is  outside  of  a  cavity)  which  pulsates  with  the 
systole,  which,  when  not  resting  upon  a  hard  surface,  is  expansile] 
directions,  and  which  gives  to  the  sense  of  touch  a  trcuior  not 
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described  but  readily  appreciate*!,  are  symptoms  which  point  in  general 
111  the  diagtioeis  of  aneurism.  The  stethoscope,  applied  to  the  tumor, 
eonreys  to  the  ear  the  peculiar  sound  ("fe/?///"j  caused  by  the  pa-ssage 
of  the  blood-current  from  the  narrow  vessel  into  the  expanded  aneurismai 
«cand  out  again.  If  the  tumor  be  situated  upon  one  of  the  arteries  of 
the  extremities,  compression  upon  the  cardiac  side  will  cause  a  cessatitjn 
o!  the  pulse-tremor  and  I)rait,  and  dhtiinution  of  the  swelling,  wtdle 
prepare  upon  the  distal  side  will  temporarily  exaggerate  these  symp- 

When  an  aneurism  is  developed  as  a  result  of  a  wound  of  an  artery, 
the  immediate  symptoms  of  hiem<irrhage  and  swelling,  with  the  pulsat- 
ing character  of  the  tumor,  will  clearly  indicate  its  presence.  The  differ- 
tion  is  chietly  between  solid  or  cystic  tumors,  which  develop  along 
!  tine  of  theartfry,  and  are  lifted  by  the  arterial  pulsation.  Abscesses, 
aeroiis  cysts,  are  the  most  difficult  to  n?cogniztf.  In  the  formation  of 
abscess  th*»re  is  a  previous  Iiistory  of  inHammation.  An  aneurismai 
lor  expands  equally  In  all  directions,  while  any  other  tumor  travels 
the  arterial  pulse  in  one  direction  only — that  of  least  resistance.  In 
of  great  difficulty  (tf  diagnosis  it  will  be  justitiable  to  aspirate  the 
r  with  the  finest  hypo<lermic  needle. 
Left  to  nature,  the  progress  of  an  aneurism  is,  with  rare  exceptions, 
fatal  temiination.  The  deposit  of  iibrillated  fibrin  within,  and  the 
latory  new-formed  tissue  witliout,  may  retard,  but  rarely  arrests, 
piogreHS  of  the  disease.  Added  to  the  danger  of  death  from  mptnre 
sac.  or  compressiou  of  neighboring  organs,  is  that  of  intlammation 
sloughing  of  (lu»  tumor  and  its  contents.  The  hope  of  recovery  is  in 
gndoal  dei>osition  of  fibrin  within  the  sac,  causing  its  ultimate  occlu- 
or  that  of  the  vessel  or  vessels  immediately  connected  with  it.  The 
irof  gangrtme  in  the  parts  beyond  the  tumor  is  lessent^i  with  the 
oal  establishment  of  the  collateral  circulation,  while  the  sac  and  its 
^.mtenTi  .ore  less  apt  to  inflame  than  when  the  occlusion  is  sudden  and 
thr  clot  recent. 

The  tTtatmeni  of  aneurism  is  cofikHiMional  and  local.  The  constitu- 
ti'inal  treatment  is  directed  toward  the  judicious  support  of  the  physical 
iBJWHrs  of  rhe  patient,  the  relief  from  pain,  and  the  production  of  a  con- 
dition of  the  bl(K>d  favorable  to  a  deposit  of  fibrillated  fibrin  in  the 
Ittmor, 

The  local  measures  are  directed  to  the  mechanical  control  and  arrest, 
^ithiT  gradual  <jr  inmitHliate,  of  the  circulation  in  the  aneurism,  with  the 
•UDP  end  in  view,  namely,  the  formation  of  fibrin  within  the  sac. 

Constitutional  measures  alone  offer  little  hope  of  a  cure,  and  are  appli- 
abWonly  to  «»se.s  where  the  dangers  of  oi>erative  interference  are  sufli- 
o«ii  to  cfinlm-indicate  any  surgical  procedure.  In  this  plan  of  treatment 
in  bed  is  the  first  and  essential  rfquirement.  In  conjunction  with 
thery  may  Iw  administered  certaiji  remedies  which  diminish  the 
ftl'iiiily  of  the  circulation,  or  affect  the  blood-vessels  or  blood  in  such  a 
that  the  gradual  dejKjsit  of  fibrin  in  the  sac  is  produced.  !«/- 
'*  method  of  rest  in  Ix^d,  venesection,  and  gradual  starvation,  in 
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order  to  slacken  the  blood-current  and  thus  cause  coa^^ation  in  the 
aneurism,  is  now  almost  entirely  abandoned.  Though  heroic,  this  plan 
of  treatment  is  not  without  good  results,  as  will  be  shown  in  the  report 
of  cases  of  special  aneurism  on  a  future  page.* 

TufneU  modified  Valsalva's  method  by  omitting  blood-letting  and 
substituting  a  restricted  diet,  with  the  minimum  of  fluids.  Rest  in  the 
recumbent  position  must  be  rigidly  enforced.  Among  the  remedies 
which  have  been  recommended  for  internal  administration,  iodide  of 
potassium,  fluid  extract  of  ergot,  alone  or  with  infusion  of  digitalis,  and 
tincture  of  the  chloride  of  iron,  are  worthy  of  consideration. 

Among  the  many  surgical  procedures  instituted  for  the  relief  of 
aneurism,  those  two  which  deserve  the  first  consideration  are  compression 
and  the  ligature.  In  the  results  achieved  in  their  various  methods  of 
application  all  other  treatment  may  be  practically  excluded. 

Compression  may  be  employed  on  the  cardiac  side  of  an  aneurism, 
close  to  the  tumor,  without  an  intervening  collateral  branch,  or  at  a  dis- 


ADtyllus's  method. 


WanJrop'a  method.      Anel's  method. 
Flo.  272. 


UuDter'e  method.    Bntsdor'i)  method. 


tance  from  the  sac,  with  one  or  more  intervening  branches.  It  may  be 
employed  on  the  distal  side,  with  or  without  intervening  anastomosis,  or 
directly  to  the  surface  and  back  of  the  tumor,  or,  again,  on  both  periph- 
eral and  central  sides,  with  or  without  direct  compression  of  the  aneurism. 
The  ligature  may  be  applied  on  the  cardiac  side  of  the  tumor,  there 


'  See  "Subclavian  Aneurism,"  fourteen  cases  by  Valsalva's  method. 


AKECRISM. 


203 


being  one  or  more  branches  given  oflF  between  the  ligature  and  the  sac 
(Hnnter's  method),  or  without  an  intervening  branch  (Anel),  or  on  the 
diat/il  side  without  (Rrasdur),  or  wifh  (Wnrdrop)  an  intervening  branch, 
or  close  to  the  tumor  on  both  the  dlstJil  and  cardiac  sitle,  with  or  without 
extiqiation  of  the  tumor  (^Antyllus)  (Fig.  272). 

When  int^^iTupted  pressure  upon  the  main  trunk,  nn  the  cardiac  side 
of  an  aneurism,  is  possible,  it  is  the  lii'st  method  of  treatment  to  be 
adopted.  It  can  only  be  contra-indicated  when  the  tumor  is  so  near  to 
the  gi-eat  cavities  from  which  the  arteries  emerge  that  there  is  not  auffi- 
_  cient  roc>m  for  its  accomplishment,  or  when,  on  account  of  the  anatomical 
I  arrangement  of  contiguous  nerves  and  veins,  compression  is  painful  or 
inex|>edieot,  or  when,  as  will  occur  only  in  exceptional  instances,  rupture 
is  imminent ;  then  the  ligntnre  is  demanded. 

Compression  nuiy  l>e  manual  or  inslrumental^  and  coniinuous  or  in- 
terrupfrd. 

Given  a  popliteal  aneurism,  as  an  illustration,  compi*esRion  on  the 
cardiac  aide,  with  an  intervening  brunch,  may  be  employed  as  fol- 
lows; 

Vigltnl  or  Manual. — The  patient,  being  placed  in  a  position  comfort- 
able to  himself  and  convenient  to  the  operator,  is,  if  the  neces.sity  de- 
mands, put  under  the  inlluence  of  an  fipiate  or  anaesthetic.  Compression 
is  then  made  with  the  pulp  of  the  thumb  hiid  upon  the  femoral  artery, 
just  where  it  crosses  the  rim  of  the  i>elvis,  until  pulsation  in  the  tumor  is 
(iiminished  or  arrested.  Additional  force  is  gained  by  pressing  the 
thumb  or  fingers  of  the  opposite  hand  on  the  dorsum  of  the  thumb  first 
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Wnploye^l.  AVhen  from  fatigue  further  compression  is  impossible,  the 
OTfTntor  is  relieved  by  the  next  of  the  detail,  and  so  on.  After  a  lapse 
of  from  two  or  three  hours  to  at  times  as  much  as  three  days,  the  tumor 
Peases  to  puUate,  becomes  firm  and  inelastic,  and  remains  permanently 
occluded. 
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Mec?mnical.^-A.  method  !t?ss  tiresome  to  the  operator,  no  more  an: 
ing  U)  the  patient,  and  jilmost,  if  not  equally,  as  effective,  Ls  as  foUt 
One  or  two  sticks  of  hard  wood  about  an  inch  in  diameter,  and  from 
to  six  feet  in  length  (smiUl-sized  hoop-poles  or  a  crutch  will  suffice 
covered  at  une  end  with  an  India-rubber  tip,  or  compress  of  so 
sulratance.  The  other  end  is  tied  to  the  ceiling  with  a  string  or  h 
over  the  bed,  and  allowed  tt»  descend  until  the  tipjHHl  extremit 
with  the  required  weight  upon  tlie  vessel  to  be  compressed  { 
It  may  be  convenient  to  employ  two  poles,  so  that  one  may  press  a 
inches  lower  down  than  the  other.  If  one  is  employed,  the  assists] 
X>atient  can  be  directed  to  change  the  point  of  pressure  at  interva 

order  to  prevent  \yam  w 

coriatiou.    For  this  same 

pose  the  hue  Prof.  AU 

B.   Crosby  sue  cess  fnlljj 

ployed  an  elastic  tub< 

tially  tilled  with  shot  t( 

it  the  requisite  weight.. 

tube  was   suspended  ] 

the    bed    and    the    pit 

regulated  by  the  qnani 

shot. 

Various  tonmiquetai 

one,  two,  or  thive  con 

sion-pads,    have    been 

with  the  same  object  in 

and  with  varying  success.     Among  the  better  of  these  instruments! 

Briddon*s  oompivssor  (Fig.  274). 

Compression  with  the  mechanism  just  described  may  also  b< 
ployed  on  the  distal  side  of  the  aneurism,  although  ^\ith  less  ho 
snccess  than  in  presfiuiv  on  tlie  cardiac  side,  which  is  auKing  the! 
successful  of  tlie  conservative  methods  at  the  surgeon's  command. 

Direct  pressure  upon  the  aneuiiamal  tumor  has  been  employed 
few  instanres  with  a  fair  degree  of  sucofsa.     Six  cases  of  subcl 
aneurism  treated  in  this  manner  will  be  given  hereafter,  y^iiii  desci 
of  the  mechanism. 

Pressure  on  both  the  distal  and  cardiac  sides,  \nth  or  without 
pressure  on  the  tumor,  has  been  j^racticed  by  the  employment  ( 
march's  bandage.  The  patient  being  anieslhetized,  the  bandage  I 
plied,  beginning  at  the  extremity,  and  emptying  the  vessels  by  j 
sufficient  force  in  its  application,  until  the  lower  boixler  of  the  tun 
reached.  In  passing  over  the  aneurism,  about  one  half  the  pressi 
employed,  it  being  intended  to  leave  a  certain  quantity  of  blood  i 
the  aac.  As  soon  as  the  upper  boundary  is  reached,  the  same  d*^ 
pressure  is  applied  as  below,  and  the  bandage  is  left  on,  or  the 
may  be  tightened  around  the  limb  above,  and  the  bandage  rei 
Cures  have  been  effected  within  an  hour  by  this  practice,  while  tht 
pression  has  been  exercised  for  several  hours  with  negative,  and  Ixl: 
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Hluiees  with  fatal,  rPsnltR.  The  method  is  inferior  to  digital  or  me- 
sbuiii'al  wiinpresMion  oq  the  cardiac  side  of  the  tamor,  and  is  decidedly 
Im  dangerous. 

^Psmairh  reports  two  cases  of  femonil  aneurism  in  which  the  bandage 
lulnL  while  the  jwle  or  stick  compressors  were  subsequently  successful 
h  «wh  instuncp. 

In  Oie  application  of  the  ligature  the  method  of  Hunter  is  generally 
prefenible.  The  advantages  of  this  method  over  that  of  Anel  may  be 
Mpiemted  as  follows :  The  Hgatnre  is  a])plied  at  ji  distance  from  the 
Hfitism  where  the  artery  is  moi-e  apt  to  l>e  in  a  healthy  condition,  thus 
diminishing  the  danger  of  secondary  ha?moiThage.  The  existence  of  one 
or  more  collateral  branrhes  between  the  ligatui-e  and  the  tumor  renders 
the  process  of  coagulation  in  the  sac  less  rapid,  and  consequently  less 
tiible  to  intlammation  and  sloughing.     The  only  objection  to  this  method 

ojHTatiug  is  the  possiliility  of  failure  du3  to  too  fi*ee  anastomosis, 
eby  the  necessary  diminution  of  the  circulation  is  prevented. 

Tlie  raetlio<i  of  Anel  is  at  this  date  rarely  performed,  except  in  those 

tinces  where,  on  account  of  the  location  of  the  tumor,  other  methods 
hni»ossible. 
IMigation  upon  both  sides  of,  and  close  to,  the  tumor  (method  of 

EHos)  is  not  a  ret^oguizeil  practice  except  in  peculiar  cases,  where 
and  less  radical  methods  have  failed.  It  is  especially  adapted  to 
owes  of  aneorismal  tumors  which  have  numerous  anastomoses  connecting 
diwctly  with  the  cavity  of  the  sac,  as  is  not  infrequent  in  popliteal  aneu- 
risn.  That  part  of  the  operation  of  Antyllns  which  consisted  in  incision 
of  the  tumor  and  packing  the  sac  is  seldom  considered  necessary,  the 
dmhle  ligature  being  sufficient. 

Tb*"  operations  of  deligalion  upon  the  distal  side  of  an  aneurism,  eo 
dfise  to  the  tumor  that  no  collatenil  branch  intervenes  (Unisdor),  or  at  a 
point  more  remote  with  one  or  m<^re  collateral  branches  intervening 
'^  '  "p'l,  an»  procedures  which  have  been  frequently  employed,  espe- 
^  ithin  the  lost  few  years.  Preference  is  given  to  AVardivip's  opera- 
tion orer  that  of  Brasdor,  for  the  same  reasons  advanced  in  favor  of 
Init^r's  ttperation,  as  compared  to  that  of  Anel  on  the  cardiac  side,  to 
Pth  it  ma3'  be  likened.  There  is  no  e\'idence  that  Brasdor  ever  did 
H(JR  than  snggest  the  distal  operation.  Deschamp  was  the  first  to  per- 
form it  (Oct.  6.  1798),  but  without  success.  AVardrop  modified  the  opera- 
IJDn  and  established  it  by  successful  practice  in  1825.*  The  general 
HltR  of  this  procedure  have  been  such  as  to  encourage  its  repetition, 
wBiniigh  the  manner  in  wliich  a  partial  arivst  of  the  cii-cnlation  through 
m&aearism  by  deligation  on  the  distal  side  of  the  tumor  induces  coagn- 
Won  in  the  sac  is  difiicnlt  of  explanation. 

As  has  Ijoen  said  in  the  chapter  on  *'Surgiral  Dressings,"  none  but 
mimal  Ugatureft  should  be  applied  to  arteries.  Antiseptic  catgut  of 
size  for  the  larger  vessels  will  be  found  mtwt  convenient. 


llcl*  by  the  .iiilhor,  '*  Atnencan  Journfll  of  tt>©  MMic-al  Bo-ienceB,"  Jjuuiarj,  1881, 
i  "  Prize  CsAajr  uf  the  American  Medical  Afsociotion,"  1878,  p.  94. 
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Barweirs*  ox-aorta  lijratiires  are  safe  ami  efficient,  as  are  those  made 
from  nen*es  and  Wv^t  uwrl  upon  the  living;  subject  Ity  myself;  but  the 
catgut  is  more  readily  obtained  and  of  more  general  application  than 
any  other  material.  I  have  used  the  broad  ox-aorta  (Mr.  Barwell's)  liga- 
ture sufiiiessfully  ia  tying  the  common  carotid  and  the  subclavian  arteries, 
and  have  twice  deligated  the  common  can:)tid  M-ith  success,  employing 
the  sciatic  nerve  of  a  calf  ;  f  but  the  readiness  with  which  catgut  is  ob- 
tained, and  the  ease  and  comparative  safety  of  its  application,  especially 
with  the  aid  of  antiseptic  precautions,  have  led  me  to  give  to  it  the 
preference. 

Other  methods  of  treatment  of  aneurisms  which  have  almost,  if  not 
entii'ely,  fallen  into  disuse  are  galrano-puncture^  massage  or  kjteading, 
Jlexioii.,  the  hitroduvtioii  of  liarse-hair  or  wire  into  titt  ntic^  actipunHiiTe^ 
and  the  ii\jed.ioii  of  a  coagulating  substance  into  the  sac  or  the  tissues 
around  it. 

In  my  opinion,  the  circumstances  which  would  justify  any  of  these 
methods  are  so  Rire — if,  indeed,  they  ever  exist — that  they  scarcely  de- 
serve i'eco.t!:nition  in  practical  nurgery. 

In  gahano-puncture  one  or  more  needles,  connected  with  both  poles 
of  a  galvanic  battery,  are  introduced  into  the  cavity  of  the  sac,  on  opiMv 
site  side  or  points  of  the  tumor.  They  do  not  touch  within  the  aneuiism, 
the  circuit  being  completed  by  the  blood.  A  twenty-four-cell  battery 
may  be  used,  beginning  with  a  few  cells  and  gradually  increasing  the 
strength  (tf  the  current  until  the  usual  pain  is  felt  at  the  negative  pole, 
or  until  signs  of  coagulation  are  evident.  The  objections  to  this  method 
are  that  the  clot  is  of  rapid  formation,  may  not  be  permanent,  and  may 
intlame  and  suppurate,  causing  de^ith  from  hromorrhage  or  septicffimiu. 

Massage  or  kneading  has  been  successfully  fierformed  in  a  few  in- 
stances. The  aneurism  is  maniptdated  with  the  intention  of  detaching 
from  the  sac  enough  of  the  fibrillated  clot  to  ]>Iug  np  the  etTcrent  vessel 
and  thereby  practically  tie  the  aiterj'  on  tlie  distal  side  (Brasdor).  It  ia 
a  safer  and  surer  method  tJian  giUvano-puncture,  though  of  doubtful 
propriety  except  in  small  aneurisms  situated  in  the  arms  or  legs.  The 
danger  of  enibidism  in  the  cerebral  circulation  is  too  gi-eat  to  justify  this 
or  any  similar  jiiocodure  upon  an  aneurism  connected  with  a  vessel  lead- 
ing toward  the  brain. 

Flexion  or  posture  is  practically  a  method  of  direct  compression^ 
using  the  normal  ti.ssues  for  a  pad.  It  is  employed  in  popliteal  aneu- 
rism, where  the  knee  ia  flexed  and  fastened  so  as  to  compress  and  par- 
tially occlude  the  tumor  between  the  tibia  and  fibula,  and  the  femnr. 
It  is  a  justifiable  method  in  nire  instances.  The  same  practice  may  be 
instituted  at  the  elbow,  but  is  im[)racticable  at  the  axilla  on  account  of 
the  arranfjement  of  the  nen'es. 

The  introduction  of  watch-spring  wire^  horsehair^  catgut-coil^  or  any 
other  foi-eign  solid  substance  into  the  cavity  of  an  aneurism  will  rarely 


•  See  articio  by  tlie  author  lu  ''Archives  of  Medicine,"  June,  1882.    G.  P.  Putnam's  Sons. 
New  York.  t  Ibid. 
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nstitiable  except  as  a  last  resort  in  cases  where  the  ligature  or  cora- 
an  is  iiniHjssible.  For  its  execution  a  pointed  canula  is  usually 
«mpUire(l,  which,  hiivinjr  been  introduced  into  the  sue,  the  wii-e  or  gut  is 
^ish(*d  through.  The  tpiantity  used  varies  from  two  or  tliree  feet  ux>  to 
iseTpml  yards.  Miire  of  the  catgut  may  be  introduced  than  of  the  metal, 
^|d  the  animal  ligature  sliould  always  be  pmferred  if  this  pi-ocedure  is 

Acapitnrtt/re  is  the  operation  of  introducing  needles  into  the  cavity 
of  the  sac,  and  allowing  them  to  remain  for  several  hours  until  coagtda- 
rion  ensnes.  It  is  not  a  scientific  procedure,  and  the  same  must  Im?  said 
of  the  h^fectian  qferffof^  the  iron  solutionSj  or  any  coagulating  substance 
tato  ibe  cavity  of  the  tissues  around  an  aneurism. 


Special  Aneiibisms. 

Aneurism  of  the   Thoracic  Aorta.— 'Vhe  ascending  and  transverse 

'Of  the  arch  are  most  frequently  affected.     Tf  the  dilatation  is 

"   iKjth  of  these  segments  are  apt  to  be  involved ;  if  it  is  a  sac* 

iirif:m»  it  is  usually  confined  to  one  or  the  other  segment. 

Cwctitilated  auf  uri.sm  «>f  the  ascending  arch  high  up,  or  of  the  transverse 

areh,  usually  involves  the  orifice  of  one  or  more  of  the  great  vessels 

wbirli  originate  here,  although,  as  in  the  specimen  figured  below  (see 

Fig.  2751,  not  infrequently  the  mouth  of  the  sac  opens  close  to  these  ves- 

»eK  hat  d<»e8  not  involve  them. 

Th«  diagnosis  of  aneurism  of  the  arch  is  generally  obscure  until  the 
dilatation  has  advanced  to  such  an  extent  that  pressure-symptoms  are 
'  '  -^r  Pain  of  varying  intensity  may  be  present  in  the  earlier  stages 
topment  of  both  fusiform  and  sacculated  aneurism.  A  symjitom 
<tf  gKSt  diagnostic  valne  is  disturbance  of  the  laryngeal  muscles,  due  to 
fWiure  upon  the  recurrent  laryngeal  nen'e  of  the  left  .side.  Tliis  occurs 
ifa  dilatation  of  the  transverse  or  descending  segment  of  the  aivh.  The 
neorismal  bruit  may  be  recognized  as  soon  as  the  sacculation  is  well 
JMbaioed.  Interference  with  respiration,  or  deglutition,  or  the  return 
llriKolilioQ  in  the  veins,  is  among  other  und  Important  iircssure-symp- 

tOftL 

Tlie  :ipi)carance  of  a  tumor  with  an  expansile  pulsation  synchir)nous 
*ith  the  cardiac  systole,  in  the  upj>er  thonicic  region,  determines  the 
i^ipiocisof  aneurism.  The  differentiation  of  dilatation  of  the  arch,  trom 
i  nmilar  condition  of  the  innominate,  left  carotid,  or  left  subclavian  in 
ll»  thorax,  is  iliilicult.  and  at  times  impossible.  A  number  of  errora  in 
ttttpnosis  by  competent  and  honest  observers  are  on  record. 

The  following  points  will  aid  in  arriving  at  a  diagnosis  :  The  tumor  in 
aaearism  ul  the  as(*ending  arch  is  usually  first  appreciated  to  the  right  of 
Ibostpmnm,  lietween  the  clavicle  and  the  third  rii).  Th&pressure-sym[>- 
du  mtt  affect  the  voice  until  the  tnmor  is  recognizable  in  the  right 

(of  the  root  of  the  neck,  where  it  involves  the  right  recurrent  laryn- 
nen'e.     Respiration  may  be  interfered  with,  or  cough  produced  by 
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compression  of  the  right  bnmchus.  This  condition  will  be  reco^i 
the  hissing  rales  flistribnted  over  the  area  nf  rhe  ri^ht  liinp.  Aw 
of  the  transverse  arch  is  usually  first  recognized  to  the  left  of  the  3t€ 
on  about  the  same  plane  as  for  the  ascending  segment.  Laryngoscoj 
examination  will  demonstrate  that  whatever  of  muscnlar  paresis  e: 
is  confined  to  the  lefr.  v(tcal  bands.  If  the  tumor  rises  into  the  ne 
appearance  will  have  been  precwled  by  pressure-sjinptoms  of  U 
dui-ation  and  gi-eater  severity  than  in  either  innominate,  carotid, 
clavian  an*niriHm. 

Innomiiiati^  annurism  usually  apppiirs  at  the  npper  margin 
sternum  in  the  spare  between  the  two  tendons  of  origin  of  the  i 
stemo  mastoid  muscle,  or  in  the  interclanonlar  notch.  The  distur 
of  the  circulation  through  this  vessel  so  affected  may  be  recogniz 
the  difference  in  the  force  and  character  of  the  pulse-wave  in  the  : 
arteries  of  the  two  arms.  In  aortic  aneurism,  when  the  innoi  " 
not  compressed  by  the  tumor,  the  pulse-wave  nill  be  the  same  inj 
arms.  It  must,  however,  be  borne  in  mind  that  in  sacx^ulated  nneni 
springing,  as  they  not  infri^qiicntly  do,  from  the  arch  in  immediate  | 
imity  to  the  orifice  of  the  innominate,  and  rising  to  the  root  of  the  1 
in  front  of  or  behind  this  artery,  a  positive  diagnosis  is  acai-cely  poae 
The  pressure  on  the  innominate  may  retard  or  weaken  tlie  right  n 
pulse»  when  this  vessel  is  not  involved,  while  the  aneurismal  brd 
present  in  the  exact  location  of  this  vessel.  1 

Aneurism  of  the  left  carotid  artery  will  first  appear  at  the  left  Btl 
clavicidar  articulation  in  the  line  of  this  vessel.  The  mnrmur  w| 
transmitted  toward  the  distribution  of  this  vessel,  and  will  not  be  t 
in  its  fellow  opposite.  > 

When  the  left  subclavian  is  involved,  the  swelling  will  usually  a| 
to  the  left  of  the  stemn-mastoid  nius<*le,  and  the  pulse  in  the  left  li 
will  differ  from  that  of  the  right.  When  the  descending  aorta  Ls  the 
of  aneurism,  the  diagnosis  is  still  more  obscure.  The  peculiar  moj 
is  most  easily  recognized  by  placing  the  stethoscope  to  the  left  od 
vertebral  column  in  the  interscapular  space.  The  chief  pressure-ag 
toms  are  those  which  affect  deglutition  and  lift  the  heart  forward. 

The  clinical  history  of  aneurism  of  the  thoracic  aorta  usually  ew 
the  death  of  the  individual.  In  addition  to  the  symptoms  given  i| 
method  of  diagnosis,  tlie  gradual  expansion  of  the  tumor  leads  toi 
painful  and  graver  conditions.  Anxiety,  loss  of  sleep,  pain,  and  0| 
usually  prostrate  the  patient ;  erosions  of  the  ribs,  sternum,  rlavicled 
vertebne  occur,  and  sloughing,  septic  absorption,  or  hsemorrhage 
produce  a  fatal  termination. 

The  medical  treatment  is  rest  in  bed,  and  the  safe  and  jndicioaBJ 
bination  of  Valsalva's  and  Tufnell's  methods  as  given.  The  sun 
treatment  is  of  the  most  heroic  order,  and  should  not  be  instituted! 
a  reasonable  trial  of  the  other  methods  has  proved  them  as  inefficiei 
death  is  inevitable.  This  treatment  is  the  deligation  of  one  or  mQ 
the  great  vessels  which  ai*e  derived  directly  or  indirectly  from  the  ai 
i.  e.,  tlie  distal  operation. 
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That  this  opemtion  is  justifiable,  under  certain  conditions,  has  boen 
deoonstratcd.  Among  a  number  of  cases  in  the  statistics  of  this  pro- 
(ednre,  the  follownnir  is  from  7>ersonal  experience  : 

On  the  '21st  of  September,  ISHO,  I  tied  the  rij^ht  carotid  and  subclavian 

Kteriw  simultaneously  for  the  relief  of  an  aneurism  of  the  ascending 

r,  of  ihe  aorta,*    The  historj^  of  the  aneurism  dated  back  sixteen 

-.    riaving  develope<l  rai>idly,  it  projeotwl  through  Ihe  right  second 

stal  space,  causing  such  i\iia  that  the  opemtion  was  undertalten. 


\ 


/uJ^. 


-^ 


^ 


\ 


Fio.  S7&. — Tbe  Author's  cam  of  uivuri»m  nf  the  moendtng  snrtA. 

was  the  second  operation  wliicli  had  knowingly  been  undertaken 
the  relief  of  aneurism  of  Ihe  ascending  aorta.  The  ligatures  used 
of  nx-aorta,  and  were  as  large  as  the  me<lian  nerve  in  an  adult, 
le  the  prostmted  condition  of  the  patient,  she  recovered,  the  tumor 
draunuthed  perceptibly  in  size,  be<:jimo  more  solid,  and  her  genersd  cou- 
ikiou  was  much  improved.     One  month  after  the  operation  she  was  dis- 

*  For  ■  fnl)  rirport  of  t\m,  ami  nil  tlic  other  rnses  up  tn  tliat  dnte,  sec  papor  hj  ihe  author  Id 
L  Jtiuriu]  of  thu  Uedicul  Scienceii,"  Jonunry,  1681. 


Fib.  979.— Section  through  th«  long  diameter  of  tbe  tumor. 

filled  a  cavity  not  quite  an  inch  in  diameter.  Tlie  tumor  was  pm 
solidified,  and,  had  this  patient  not  returned  to  her  dissipated  ji 
(alcoholi.sm),  I  do  not  doubt  that  her  recovery  would  have  1 
plate.  Prof.  H.  B.  Sands  performed  the  same  oiieration  in  1 
supposed  innominate  aneurism.*  The  tumor  diminished  after  tl^ 
tion,  and  visible  pulsation  ceased.  The  patient  died,  thirteen^ 
later,  from  the  pressure  of  the  tumor  which  sprang  fx-om  the  jun 

*  See  ^'American  Journal  of  the  Mediool  Sciv&oea,*^  Jftaanrjr,  188 
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Ung  and  transverse  segments.  Just  in  front  of  tlie  innominute. 
LP.  Maunder's  patient  died,  on  tlielifth  day,  from  occlusion  of  the  aorta 
\y  a  i*l(it  which  pif )jtH'ff<l  from  the  aneiirisraal  sac.  The  tumor  ^^pmiij; 
[mid  tninaverse  segment,  a  little  lo  the  left  of  the  innominate.*  lle-ath's 
^HQmi  lired  four  years  after  the  double  distill  ligature.  The  aneurism 
diniinisht^d  in  size,  and  the  general  condition  was  much  improved.  The 
■ac  ultimately  burst,  with  a  fatal  result.  The  tumor  originated  from  the 
Mcendinif  aorta,  t  Mr.  Richard  Harwell  and  Mr.  Lediard  have  also  per- 
iormt^  this  operation  for  aneurism  of  the  arch.  ^fr.  BarwelPs  patient 
di«l  fifteen  months  after  the  operation,  dying  from  dissipation  and 
"p*nerd  wearing  out.''  The  aneurism  was  completely  tilled  with  lami- 
3Ut«l riot.     Mr.  Lediard's  patient  sunived  ten  moulhs.J 

Holart  tied  the  right  subclavian  in  it3  first  division,  and  the  right 
common  carotid,  for  a  supposed  innominate  aneurism.  Fatal  hsemor- 
^^i»ge  occurred  from  the  seat  of  ligature  on  the  carotid  on  the  sixteenth 
Iday.  The  autopsy  showed  a  pyriform  aneurism  originating  fmm  the 
,  just  to  the  left  of  the  innominate.  The  sac  was  lilled  with  a  timi 
lam." 

ns,  of  seven  cases  of  simultaneous  deligation  of  the  right  carotid 
ud  right  subclavian  arteries,  two  died  on  the  lifth  and  sixteenth  days, 
^■wtively,  from  the  effect  of  the  operation.  The  remaining  live  recov- 
^p,  with  evident  improvemenL  A  point  of  gi'eat  interest  is  to  notice 
^Ktfrrfg  of  the  operation  upon  the  tumor. 

hi  my  caae  there  was  no  immediate  change  in  the  aneurism.  Within 
HBty-twu  hours  the  diminution  was  evident,  and  by  the  fourth  day  it 
Hlshrunk  fmm  an  elevation  of  one  inch  and  a  half  above,  down  almost 
So  the  level  of  the  skin  upon  the  thorax.  Tn  Sands^s  case  "  the  tumor 
^minishe*!  after  the  operation,  and  visible  pulsation  ceased."  There  was 
imiaution  in  Maunder*s  case,  but  after  death  the  sac  was  almost  com- 
y  filled  with  recent  clot,  which  had  even  occluded  the  aorta.  In 
*ieBW  **  the  tumor  gradually  diminished  in  size.^  The  symptoms 
disappeared  in  Barwell's  jwUient  that  that  surgeon  informed  me, 
aneurism  is,  judging  from  symptoms,  cured."  In  Lediard's  case  the 
1  symptoms  disapi)eared  ;  the  tumor  had  a  more  consolidated 
The  sac  in  Hobart's  ciise  "  was  filled  with  tirm  coagidum." 
|,  The  evidence  in  these  cases — which  are  all  I  have  been  able  to  collect 
j^b  »^hich  the  right  subclavian  and  right  carotid  arteries  were  simultane- 
^ftrtied  for  aneurism  of  the  arch  of  the  aorta,  involving  the  last  portion 
I^Pk^  ascending  se^Tnent,  or  the  first  i>ortion  of  the  transverse  segment, 
^Uwh,  points  to  the  conclusion  that,  in  sacculated  aneurism  affecting 
Bta//rr/d/  limit  just  f/iren.,  the  d<iuhle  distal  Ufjatnre  tends  to  produce 
^^riidaiion  of  the  tumor^  and  to  relieve  the  symptoms  qf  distress 


I  *'Aaartrui  Joamal  of  tho  M<.*dicii]  Soienres,'*  Janaary.  1SS1. 
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In  the  study  of  cases  in  wliich  one  or  the  other  primitive  caroti 
lieen  tied  for  uncomplicated  aortic  aneurism  I  am  enabled  to  cot 
nine  instances.    In  the  limits  of  a  text-b<x)k  it  will  Iw  imiKwsihle  to! 
detail  of  .siirh  cases,  however  interesting  to  the  student.    I  refer  hinii 
article  on  thi.s  subject  in  the  "American  Journal  of  the  Medical  Sc 
January.  1881.     The  operators  were  Montp^omery,  T.  Holmes, 
Tilbnns,  Ripen,  O'Shangnessy.  Annandale,  Heath,  and  Bryant. 
carotid  wa.s  tied  in  six  cases,  and  all  recovered.     Monigomer^v's 
die*!,  four  months  after  operulion.  fr<tm  purulent  pericarditis.    Tlie 
had  soUditied  and  sloughed.     Holmes's  case  was  much  improved, 
answer  to  my  inquiry  concerning  this  case,  in  188(),  tive  years  afl 
operatitm,  he  writes  that  the  ]>atient  is  still  living,  that  there  is  p 
and  bruit  in  the  thonirio  portion  of  the  aneurism,  but  there  is  no 
any  tumor  perceptible  in  the  neck. 

BarweU'a  case  was  gn^atly  relieved,  dyintr  four  months  later  of 
affection,  'nilnnus's  operation  wa.s  followed  by  recovery  and  dim 
of  the  tumor,  dying  suddenly  five  months  later  (probably  from  ce 
embolism).  The  sac  was  completely  filled  with  coagulnra.  Riga 
the  carotid,  February  21,  182D.  The  patient  was  relieved,  and  the 
diminished  con.sidenibly  in  volume.  Ou  May  9th  was  opemted  j 
strangulated  hernia,  and  died  June  13th,  as  was  supposed^  from  a| 
The  tumor  was  solidified.  In  Heath's  case  the  relief  for  a  long  1 
was  marked  and  untloubted.  The  patient  lived  nearly  four  years,, 
nltimately  of  rupture  of  the  sac. 

O'Shaugnessy  tied  the  right  carotid,  ^vith  fatal  rupture  of  the  ani 
into  the  mediastinum  on  the  tenth  day.     Annandale  pei-formed  th* 
operation  with  immediate  i*elief  and  success.     Mr.  Bryant's  patii 
on  the  t«uth  day.      The  right  carotid  was  tied,  with  no  effect 
aneurism.     Tlie  results  in  these  instances  also  lead  me  to  conclu 
in  sacculated  aneurisms  of  the  aorta,  near  the  origin  of  the  inn 
and  left  carotid,  deligation  of  one  carotid,  especially  the  left,  is 
fiable  prttcedure  when  the  conservative  method  of  rest  and  restrici 
has  failed- 

Anenrism  of  the  thoracic  aorta  beyond  the  transverse  segmen 
amenable  to  surgical  treatment. 

Aneurism  of  the  Infumiinote  Artery, — The  symptoms  of  tH 
midable  lesion  have  been  given  on  a  preceding  page.  It  is  fri 
ly  complicated  with  aneurismal  dilatation  of  the  aorta,  or  I 
two  vessels  into  which  it  usually  bifurcates.  It  will  be  intei 
to  study  the  results  of  operative  procedures  under  the  followi 
divisions : 

1.  Innominate  Aiieurism.    2.  Aortie  innominate  A7ieifriftm, 
nominate  aneurism,  (a)  the  double  simultanetms  distal  ligature 
and  third  division  of  the  aubrlavian) ;  (h)  the  double  non-simul 
distal  oyieration  ;  (c)  distal  dcUgation  of  the  carotid  artery  al 
distal  deligation  of  the  subclavian  ai-tery  alone. 

Si viiiHff neons  Ddif/ation   of  th*'  RirfJtt  Common  Carotid 
Right  Subclavian  Artery  {Third  Division) /or  the  Melitf  of  In 
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infurhm,* — Prof.  J.  L.  Little  performed  tliis  operation  in  1877.     The 

patieat  recovered,  was  much  improved,  and  died  from  pleuritis,  not  asso- 

TOled  with  the  aneurism,  three  years  later.    The  carotid  and  subclavian 

wreMighily  involved.     Durham's  patient  died  on  the  sixth  day,  as  was 

ifptirted,  from  "shock.^    The  possibility  of  cerebral  embolism  is  worthy 

'  lenition  in  explaining  the  sudden  death  of  this  patient.     M'Car- 

1    _      --**  died,  on  the  fifteenth  day,  from  hremorrhape  on  the  proximal 

lldeof  the  subclavian  ligature.    Prof.  Eliot's  patient  died,  on  the  twenty- 

faaliday,  fmm  hjemoiThage  from  the  sac.     Prof.  L.  A.  Stimsun's  patient 

Norered,  with  marked  improvement  and  consolidation  of  the  aneurism. 

Htotamor  became  very  much  smaller,  and  the  symptoms  were  relieved. 

Death  occnrrctl,  twenty-one  months  after  tlie  operation,  from  phthisis. 

Qte  sac  was  tilled  with  firm  clot.     In  the  case  operated  uptm  by  Prof.  R. 

^  Weir,  death  resulted,  from  rupture  of  the  sac,  on  the  fifteenth  day. 

Rossis  patient  died  on  the  sixth  day,  most  probably  from  cerebral' anie- 

taia,  since,  at  the  necropsy,  the  left  vertebml  was  the  only  pervious 

uteiT  leading  to  the  brain.     Knsor*s  case  ended  in  death,  from  rupture 

of  the  Aao,  on  the  sixty-fifth  day.     Barwell  operated,  with  recoveiy  and 

narkeil  improvement.     King's  patient  die<i,  from  hsemorrhage  frnm  the 

Ufuri-sm  near  the  cjin^tid  ligature,  on  the  one  hundred  and  eleventh  day. 

-i  case  rec(»vered»  with  gradual  impr()vement.t 

<jx  iiiese  eleven  cases,  recovery,  with  a  cure  more  or  less  perfect,  tot>k 

in  four,  while  death  occurred  in  seven.     It  is  very  probable  that,  if 

some  of  these  fatal  cases  the  operation  had  been  performed  earlier, 

rate  of  mortality  would  have  been  lower. 

The  double  distal  operation,  with  varying  intervals  between  the  deli- 
ion  of  the  carotid  and  the  subclavian  arteries,  has  been  i>erf(»rmed  in 
"  >winL'  instances  :  Prof.  A.  B.  Mott  tied  the  su!>clavian  artery  in  a 
»vho  h:ul  had  the  right  carotid  deligated  one  year  i>reviou3ly.    The 
t  died,  three  years  after  the  last  operation,  from  jihthisis.     The 
rs  ciiretl.     In  Heath's  case  the  carotid  was  fii-st  tied,  with  tem- 
lioratiou  of  symptoms.     Two  yeai-s  later  the  subclavian  was 
fed  npoti.    The  aneurismal  bruit  disappeared,  and  the  urgent  symp- 
^:i])[>earefl.     Four  months  later  tlie  patient  died  from  triitinialic 
s  caused  by  a  fall  while  drunk.     The  tumor  was  consolidated, 
Zft  Wickham's  cose  the  interval  was  two  months  and  nine  days.    Imme- 
aad  temporary  relief  followed  both  ojienitions.     Death  ensued  from 
of  the  sac  on  the  forty-fourth  day.     Malgaigne's  patient  was  not 
y  l*nefited  by  the  first  offeration.      Three  months  later  the 
vhivian  was  lied,  foUowed  by  death,  from  rupture  of  the  sac,  on  the 
treaty  first  day. 

A  glance  at  these  cases,  and  a  careful  study  of  their  more  complete 

s  can  nol  but  impress  one  with  the  gravity  of  the  surgical  jjro- 

*u.r^    under   considenilion.      The    postuml,   dietetic,   and    medicinal 

should  be  thoroughly  tried  in  all  cases  where  the  disease  has  not 


*  For  more  eompleto  fletuilR,  ioe  precodloiit  rererenw. 
t  **Geniuui  llo»pitaI  Recordjt,"  loaa-'bl.  New  York  city. 
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progressed  so  far  that  death  is  imminent  from  pressure,  or  the  sufl 
so  intense  that  life  becomes  intolerable.  Under  thesi^  last  condilifl 
operation  ih  justiJiable.  If  the  conservative  method,  after  u  conr^ 
and  faithful  trial,  does  not  anest  the  disease,  then  again  the  o[ 
is  demanded.  There  is  little  choice  between  the  simultaneous  del 
and  the  operatictn  with  an  interval.  The  rnrotid  should  always 
tied»  to  prevent  the  danger  of  cerebral  embolism. 

Innominate  Aneurism  treated  by  Deligathn  of  the  Carotid., 
Stibclttria/i.     {The  Single  Distal  Operation.) — The  i-ecords  of 
literature  contain  fourteen  instances  in  which,  for  the  relief  of  an<| 
involving  the  innominate  artery  alone,  the  distal  ligature  was  apf 
the  right  carotid. 

In  Htitton's  case  death  occurred,  on  the  seventh  day,  from  mj 
the  sac  ;  Neiimeister's  on  the  tilth  day,  from  cerebral  com]>Iicatioi! 
of  Valentine  Mott's  pitients  died,  from  hiemorrhage  from  the  car 
the  twentieth  day.  In  Porta's  case,  which  ended  fatally  in  forty  j 
the  sac  was  found  to  have  involved  the  origins  of  the  right  caroti 
subclavian  arteries.  A  similar  condition  was  observed  in  the 
ated  upon  by  Vilanlebo,  which  tHrminate<l  fatally  on  the  twenty-f 
Fergusson's  patient  died  on  the  seventh  day.  The  autopsy  showa 
the  origin  of  the  subclavian  was  also  involved.  The  case  by  B| 
ended  In  death  on  the  fourth  day.  The  innominate  was  the  setf 
fusiform  dilatation,  while  the  sacculated  aneurism  was  found  to  eJ 
the  Third  portion  of  the  subclavian  artery.  Holmes  reports  a  ol 
Ordile,  of  Na])les,  which  also  proved  fatal. 

A  case  by  Scott  was  tempomrily  benefited,  but  did  not  long  a 
dying  from  rupture  of  the  sac.  Ntissbaum's  patient  was  not  bei| 
and  dienl  from  the  progress  of  the  disease.  The  case  of  Aforri^ 
whidi  the  aneurism  involved  tlie  origin  of  the  canitid,  i-ecovered 
improvement,  but  died  suddenly  one  year  and  eight  months  lat 
pj-rdonged  exertion.  A  second  case  by  V.  Mott  recovered,  with 
t**mporary  improvement-,  but  death  ensued  from  pressure  of  the 
dated  tumor  on  the  trachea.  Pirogofif*s  patient  recovered,  im 
The  history  of  this  case  ceases  after  two  months  and  a  half. 

In  one  single  instance  (Evanses)  a  cure  was  effected,  and  th 
supptiration  occurred  in  the  sac,  which  discharged  twenty-four  j 
of  pus. 

Of  the  fourteen  cases,  eight  ended  fatally.  Seven  of  these  died  b 
the  second  and  twenty-first  day,  and  in  one  of  these  it  is  evidei 
death  was  caused  by  the  consolidation  of  the  aneurism. 

Another  surgical  proceduiv  fi»r  the  rt;lief  of  innominate  an^ 
which  has  received  the  sanction  of  eminent  practitioners,  is  that  o: 
deligation  of  the  subclavian  artery  in  its  third  division.  The  o 
are  Wardrop,  Broca,  and  Tlu>mas  Bryant.  Each  case  recoven? 
marked  improvement.  >Vanlrop's  patient  lived  two  years,  ani 
partly  from  the  effect  of  pressure  of  the  aneurism  and  j>artly  fnnn  ^ 
systemic  failure.  The  tumor  was  firmly  solidified,  with  the  except 
a  small  central  channel  whkh  led  into  the  carotid.    Broca's  caaii 


SPECIAL  AXErRISMS. 


216 


hnm  pnlmonaiy  g;aDgrene,  five  months  later.  Consolidation  was  also 
ittDQst  com|ileit^  in  this  ca.se.  Bryant*s  i>ari«nt  wsis  living  one  yeur  after 
lit  ofieratioD,  and  there  was  evidence  of  Boliditication  in  the  tumor. 

While  it  is  scarcely  possible  to  base  a  definite  opinion  upon  a  stiidy^ 

iif  sQph  a  limited  numl>er  of  cases,  the  e\idence  seems  to  be  in  favor  of 

'  '         ration  of  tyinff  the  subclavian  in  pix'ference  to  the  carolid  for 

.  iHie  aneurism.     It  would  l>e  natural  to  infer  that  the  danger  from 

iorebnl  embolism  would  be  preat  after  such  a  procedure,  yet  it  evidently 

[did  not  ort'ur  in  either  of  these  instances. 

LDeliyrat  ion  of  the  right  carotid  alone  is  demonstrated  to  be  so  dangerous 
^bperatiou  that  I  should  hesitate  to  perform  it  until  all  other  expedients 
■  failed. 

|PVu  aneurism  involving  both  tlie  innominate  and  the  aortic  arch,  the 
double  distal  operation  is  recorded  in  eight  instances.  In  the  following 
cues  the  two  vessels  were  tied  at  the  same  operation*  excepting  one  in 
which  there  was  an  interval  of  oaly  twenty-four  hours.  Mr.  liarwell,  in 
ooe  instance,  with  a  reeovery  and  very  great  improvement.  Tlie  ]iatjent 
dittl,  nineteen  months  later,  from  bronchitis,  Tiie  tumor  was  finnly  coii- 
ftolidated.  The  same  surgeon,  in  a  »e<!()nd  case  (with  an  interval  of 
iwenty-four  hours),  with  recovery  and  great  improvement.  Death  from 
Immcho-pneumonia  three  months  later.  The  tumor,  as  large  as  a  tennis- 
tall,  ft-as  solid,  excepting  a  central  globular  cavity  one  inch  in  dijinieter. 
Tbf  same  surgeon,  in  a  third  ciise,  which  ended  fatally,  from  aspliyxia, 
b  thirty  hours.  Mr.  Holmes's  i>atient  died  from  exhaustion  two  months 
of»eration.  Tlie  sax^  was  full  of  recent  clot.  Mr.  Lane's  case  termi- 
futuliy  within  throe  m(mths,  from  nipture  of  tbe  sac.  The  iiulient 
Operated  upon  by  Mr.  Hodges  died,  with  symptoms  of  broncho-pneu- 
on  the  twelfth  day.  There  was  no  sacculated  aneurism,  bat  an 
ive  fusiform  dilatation  of  the  innominate  and  aorta.  RansoholT's 
«nde<l  fatally,  from  jisphyxia,  in  seven  days.  lu  one  instance  Mr. 
;erstelh  operated,  with  an  interval  of  forty-nine  days,  but  without 
'fit.  as  the  patient  died  from  the  progress  of  the  diseaae  in  thi-ee 
months. 

The  results  in  tliese  cases  do  not  encourage  a  repetition  of  tliis  opera- 
tion  in  well-marlved  instances  of  aorto- innominate  aneurism.  The  con-- 
WTative  methods  offer  the  l>est  hope  of  palliation. 
'Tlie  deligation  of  one  of  the  jirimitive  carotifls  has  been  performed  ia 
faibtances  for  the  relief  of  aneurism  involving  the  innominate,  comply 
with  dilatation  of  the  aorta  or  the  first  portion  of  the  right  sub- 
nan  or  carotid.  Pirogoff  tied  the  left  carotid  in  two  cases.  One  died 
»itbia  a  week,  from  hemiplegia  nnd  coma  ;  the  sac  was  completely  tilled 
*ith  clot.  The  other  recovered,  and  was  improved  up  to  two  nirmths, 
when  the  history  ceases.  In  the  remaining  four  cases  the  right  carotid 
'TIS  tied.  The  opt^ration  by  Hewson  tei-minated  fatally  on  the  tenth  day, 
frftiu  asphyxMi,  <iue  to  pressure  from  the  consolidated  tumor.  The  two 
lenninal  branches  of  (he  innominate  were  also  involved.  Campbell's 
potient  snifeped  a  like  fate,  from  the  same  cause,  while  Key's  was  also 
aUaJ  in  four  hours,  from  coma,     Hutchison's  died  on  the  forty-first 
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day,  from  asphyxia,  due  to  pressure  of  the  enlarged  and  oonso 
aneurism. 

Thus,  in  six  cases,  five  died  within  a  few  diiy-s  after  the  o])eratio] 
three  of  these  seem  to  have  ended  finally  from  eousolidatiou  of  the 
rism,  the  very  object  for  which  it  was  performed. 

Aneurium  of  the  Common  Carotid  Afte.ry. — Aneurism  of  the  (A 
may  rxTur  in  any  ]iart  of  the  course  of  tliis  vessel,  being  in  I'ai'e  iusti 
intm-thtiracic  (when  the  left  trunk  is  involved).  I 

The  diapiosis  of  aneurism  of  the  left  carotid^  low  down,  dependsj 
the  presence  of  the  aneurlsmal  bruit  at  the  spot  of  the  tumor,  tlii; 
mur  being  carried  along  in  the  distribution  of  the  artery.  P: 
Bymptonis  are  ref**i*:d)li*  to  lai-^ngeal  interfei-ence  from  compression 
the  pneumogaslric  ;  iir  distention  of  the  k'fi  internal  jugular,  and  ii) 
instances  the  left  subclavian  vein.  The  presence  of  the  swelling  is 
ally  first  recognized  in  the  space  between  the  two  t4.*ndons  of  orij 
the  left  stemo-mastoid  muscle.  Aneurism  of  the  right  carotid,  n 
the  firet  inch  of  its  course,  gives  rise  to  the  ordinary  symptoms  d 
lesion,  just  beneath  the  sterno-masEoid  muscle,*  at  and  immediately  i( 
its  clavicular  origin. 

Aneurism  of  the  vertebral  artery,  in  ita  lower  portion,  may  be  o 
entiated  from  that  of  the  carotid  by  compression  of  this  latter  vessej 
up.     If  the  thumb  be  place<l  over  the  carotid,  at  its  bifurcatio: 
pressed  firmly  and  din^trtly  Inickward  against  the  vertebral  colnm 
compression  will  not  affect  the  circulation  in  the  sac  of  a  vertebral 
rism,  while  if  invulving  the  carotid  it  would  I>e  visibly  affected. 
again,  vertebral  aneurism  !.•*,  in  nearly  everj'  instance,  of  traumatic 
and  the  traumatism  is  usually  a  stab  wound,  while  aneurism  of  the  Q 
is  almost  always  idiopathic. 

In  the  differential  diagnosis  of  these  two  lesions  higher  in  the 
the  same  method  is  ajiplicable.  It  should  not  be  forgotten,  in  the 
to  form  a  diagnosis,  that  careless  manij^ulatitm  of  a  cervical  aneuri 
uot  allowable^  on  account  of  the  danger  of  detaching  a  clot,  which 
pass  up  into  the  bi-ain.  If  the  tumor  involve  the  carotid  or  its  bw 
compression  of  the  primitive  trunk,  low  dowii,  will  arrest  the  pu 
in  the  sac.  This  is  best  accomplishe<l  by  relaxing  the  sterno-ml 
muscle  of  that  side,  and  grasping  the  vessel  between  the  thnml 
finger  carried  behind  the  muscle.  On  a<rcoimt  (»f  the  deep  seat  Q 
vertebral  artery  its  compression  by  this  manoeuvre  is  impossible.  \ 
last  vessel  may  be  compressed  by  placing  the  thumb  one  inrh  d^ 
below  the  transverse  ]>rciress  of  the  sixth  cnnical  vertebra,  and  prg 
backward.  Above  this  point  it  is  impossible,  since  the  vessel  rani 
the  vertebral  foramina.  , 

The  treatment  of  carotid  aneurism  is  surgical  and  jKdliative.  TN 
method  refers  to  the  poslui-sd,  dietetic,  and  medicinal  treiitment  of  1 
risms  in  general.  The  only  surgical  jvrocedure  which  should  be  v{ 
mended  is  the  ligature.  While  it  is  true  that  some  cases  are  record 
cured  by  digital  compression.  I  can  not  but  C(msider  this  method  ; 
gerouSf  for  the  reason  that,  m  the  process  of  consolidation  where 
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cnlatioD  is  only  temporarily  interrupted,  cerebral  embolism  may  occur. 
The  animal  lijrature,  with  antiseptic  cleanliness,  offera  the  safest  means 
at  onr  dispos;iI. 

The  operation  vaiies  with  the  seat  of  the  tnmor.  It  may  be  divided 
into  deli^tion  upon  the  distal  and  cardiac  side  of  the  aneurism. 

The  distal  ligature  has  been  ai)plie<i  in  seven  recorded  instances— five 
on  the  right  and  two  on  the  left  carotid.  Two  deaths  occuiTed  from 
hffiraorrhage ;  one  fi-om  the  distal  side  of  the  (silk)  ligature  on  the  sixty- 
first  day,  the  second  case  from  rupture  of  the  aneurism  on  the  sixty- 
seventh  day.  A  third  case  recovered,  but  the  pro^-ess  of  tlie  disease 
was  not  arrested,  and  death  followed  the  rupture  of  the  sac  on  the  ninety- 
iirst  day. 

The  remaining  four  cases  were  either  much  improved  or  cured.  The 
use  of  the  ratgut  ligature  would  probably  have  saved  the  ]>atierit  operated 
upon  by  Lambert,  in  which  silk  was  used,  causing  death  fi-om  haemor- 
rhage <m  the  sixty-fij-st  day. 

Deligation  upon  the  cardiac  side  is  always  pi-eferable  when  a  sufficient 
extent  of  sound  artery  can  be  st^t-urcd  uroiiiid  which  to  apply  the  lijr.iture. 
In  my  "Essays  on  the  iSurger)*  and  Anatomy  of  the  Great  Vessels  of  the 
Neck "  I  have  recorded  106  cases  in  which  the  artery  was  tied  on  the 
cardiac  side  of  the  anpurism  ;  69  rerovered  ;  rate  of  mortality,  33  jjer  cent. 
For  aneurism  of  the  external  carotid  or  its  brandies,  17  recoveries  and  5 
deatlis.  Of  the  17  recoveries  16  were  cured.  For  aneurism  involving  the 
common  carotid  alone,  the  death-rate  was  44  per  cent.  When  the  aneu- 
rism involves  the  common,  external,  and  internal  carotids,  the  ligature 
shotild  be  applied  to  the  common  trunk,  on  the  canliac  side,  wliile  the 
cli.'*ial  ligature  may  be  applied  to  the  external  trunk,  at  the  same  time 
SH'uring  the  larger  branches  derived  from  this  vessel  between  the  ligatni^e 
and  the  bifurcation.  By  this  operation  the  <'irculation  tlirough  the 
lamor,  and  in  the  direction  of  the  bi-aiu,  is  practically  arrested. 

Aneurism  of  the  external  carotid  demands  the  deligation  of  this  vessel 
and  no  other,  when  by  a  careful  dissection  it  is  discovered  that  there  is  a 
half  or  three  quarters  of  an  inch  of  this  trunk  between  the  l.iifurc5iti(>n  and 
the  sac.  In  the  event  that  this  method  is  impracticable,  the  common 
ti'unk  must  l>e  tie<i. 

Aneurism  of  the  internal  carotid,  in  the  neck,  should  be  treated  by 
the  deligation  of  this  vessel,  between  the  sac  and  the  common  trunk,  if 
poasible.  When  a  suthcnent  surface  of  healthy  artery  can  not  be  obtained, 
the  common  and  external  carotids  should  be  tied,  together  with  all 
branches  derived  from  the  external,  on  the  cardiac  side  of  the  ligature. 
1  jierformed  this  operation  in  one  instance,  resulting  in  the  rapid  and 
permanent  cure  of  a  large  extra-cranial  aneurism  of  the  internal  carotid. 
Th#^  common  trunk  was  tirst  tied,  with  a  nerve  ligature,  after  which  cat- 
(rut  was  applied  to  the  superior  thyroid,  and  external  carotid,  just  above 
its  origin. 

Aneurism  of  the  internal  rarotid  may  occur  in  the  cavernous  or  cere 
bral  (Mtrtions  of  this  vessel.    In  the  petrous  canal  dilatation  is  practically 
imiK>s.iible.     Not  infrequently  an  arterio-cavernous  aneurism  occurs  from 
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the  giving  way  of  the  septam  between  these  two  vessels.  The  canse  may 
be  trannuiti<*,  as  in  fractni-e  at  the  base  of  the  skull,  or  the  communica- 
tion may  l)e  established  without  aiijireciable  cause. 

The  symptoms  of  aneurismal  dilatation  hei-e  are  of  two  kinds ;  those 
referable  to  pressure  upon  the  brain  and  nerves,  and  those  due  to  inter- 
ference with  the  return  venous  current  through  the  ophthalmic  vein.  If 
the  arterio-venous  communication  has  occurred,  exophthalraus  is  marked, 
and  the  eyeball  is  projected  forward  with  each  arterial  pulse.  Singing 
in  the  ears,  dizziness,  with  varying  loss  of  function  due  to  pressure,  sxe 
other  symptoms  of  this  condition. 

The  ophthalmic  arterj'  may  be  the  seat  of  aneiirism,  within  the  cranial 
cavity  or  in  the  orbit.  True  sacculatetl  intra-orbital  aneurism  of  this 
artery  is  extremely  nire,  (mly  two  rases  being  recorded,*  allluiugh  pul- 
sating tumors,  as  arterio-venons  aneurisms,  angeiomata,  cii*soid  arterial 
tumors,  etc.,  ai-e  not  infrequent  in  this  locality.  The  chief  point  in  the 
diagnosis,  and  the  one  which  has  an  important  bearing  in  treatment^  is 
compression  of  the  carotid.  If  pulsation  ceases,  and  the  other  symptoms 
disappear,  the  indication  is  direct  that  tlie  ligature  should  be  applied  to 
this  vessel.  The  common  trunk  should  be  tied,  in  order  to  cut  off  the 
free  communication  between  the  bmnches  of  the  external  carotid  and  the 
ophthalmic  in  the  orbit.  In  my  Essiiys  are  j^ven  fifty-two  instances  in 
which  this  operation  was  done  for  pulsating  non-malignant  tumors  of  the 
orbit,  with  a  death-rate  of  114  per  cent.f  About  75  per  cent  of  recoveries 
after  this  operation  result  in  cures.  In  severe  cases  extirjMition  nmy  be 
necessitated. 

Aneurism  of  any  branch  or  branches  of  the  external  carotid  should  be 
treated  by  compression  on  the  cai^iac  side,  when  this  is  practicable,  or 
by  the  ligature  of  the  trunk  involved,  or  the  external  trunk. 

Aneurism  of  the  Subclaf}'tan  Artenes. — The  subclavian  arteries  may 
be  affected  in  any  portion  of  their  extent,  although,  on  account  of  the 
pressure  exercised  by  the  two  scaleni  miisdes,  between  which  their  second 
portion  lies,  this  division  is  less  frequently  involved  in  aneurismal  dilata- 
tion. The  seat  of  this  disease  is  by  preference  in  the  third  portion,  the 
first  division  being  next  in  order.  Exposure  to  violence  or  mus<'ular  effort 
undoubtedly  has  much  to  do  with  the  development  of  subclavian  aneurism, 
since  males  are  very  much  more  frequently  affected  than  females,  while 
the  tumor  is  found  on  the  right  side,  in  the  great  majority  of  cases. 

The  first  ijortion  of  tlie  right  subclavian  is  not  infrequently  involved 
in  the  progress  of  an  innominate  aneurism.  Upon  the  left  side  aneurism 
of  the  thoracic  )>ortion  of  this  vessel  is  rare. 

Subclavian  aneurism,  as  it  usually  develops,  is  first  recognized  as  a 
pulsating  tumor,  felt  rather  than  seen  behind  the  clavicle,  and  to  the 
outer  side,  or  behind  the  s tern o- mastoid  muscle.  It  may  be  mistaken  for 
a  glandular  or  other  tumor  of  the  softer  tissues.    The  symptoms  which 

*  Prof.  Sattler*fl  classical  paper  in  Graefe  and  8aemi9ch*«  *'  Haadbaoh  der  pesammter 
Angenheilktinde,''  Leiiwic,  ISRO. 

t  "  Prixo  Esujra  of  tbe  AincricaD  Medical  Asaoclation,  1678,"  William  Wood  &  Co.,  New 
Torlt. 
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liftTebeen  alrea^Iy  detailed  svill  serve  as  a  guide  to  proper  differentiation. 
Difficulty  may  arise,  even  after  the  aneurismal  charaoter  of  the  swelling 
Mu  been  recognized,  in  determining  from  what  vessel  the  tumor  springs. 
Asbasbeen  said,  the  progress  of  aortic  aneurism  gives  rise  to  pulsation 
aoil  ppeasupe  symptoms,  located  in  the  thorax  for  a  considerahle  period 
]>rinr  to  the  approacli  or  appeal mnre  of  the  tumor  at  the  nnit  of  the  neck. 
hfsf't,  aneurism  of  the  aorta,  in  many  instances,  prwluces  death  before 
il  attains  snch  magnitude.  On  the  right  side,  this  knowledge  will  aid 
Dftterially  in  recognizing  the  seat  of  the  lesion,  and,  fortunnti^Iy,  aneu- 
rism of  the  arch  and  subclavian  occurs  most  often  on  this  side  of  the 
bodjr.  The  differentiation  of  aneurism  of  the  thoracic  portion  of  the  left 
Ii1er.r,  from  the  same  lesion  of  the  arch,  near  the  origin  of  the  subclavian, 
iiKXDewhat  more  difficult.  When  the  tumor  involves  the  subclavian  its 
tppearaoce  in  the  neck  is  more  rapid  than  in  aortic  aneurism,  while  in- 
tofprpnce  with  the  return  circulation  in  the  aiTO,  which  may  appear  early 
in  the  hUtory  of  subclavian  aneurism,  is  rare  when  the  aorta  is  the  seat 
of  this  lesion.  Again,  in  aneurism  of  the  second  or  third  jinrtion  of  the 
trrh.  which  does  not  involve  the  subclavian,  the  pulse-wave  in  the  left 
radial  will  be  of  equal  force  and  syndironous  with  that  of  the  right  aide. 

The  treatment  of  subclavian  aneurism  is  a  subject  of  great  importance, 
ind  one  which,  from  a  study  of  a  number  of  cases,  has  led  to  gi-eat  diver- 
sity (tf  opinion  and  jiractice. 

The  methods  may  be  divided  into  the  surgical ;  the  postural,  medical, 
ind  dietetic;  and  the  palliative  or  expectant.  The  employment  of  any 
of  these  means  will,  again,  be  in  great  part  determined  by  the  prtrtion  of 
&e artery  involved  in  the  disease.  The  surgical  treatment  comprises  the 
ligature  on  the  cardiac  or  distal  side  ;  compression  on  the  distal  side,  or 
■t'l  directly  t^)  the  sac ;  and  massage. 

!  •  innominate  artery  has  Ix'en  tied  on  account  of  subclavian  aneu- 
"venteen  times  with  sixteen  deaths. 

llif  it[)Hratnrs  and  results  were  as  follows  :  V.  Mott,  died  twenty-sixth 
^J,  hR?mtfrrliage  from  distal  side.  Gniefe,  died  sixty-seventh  day,  h;emor- 
Hup?  from  distal  side  of  ligature.  Norman,  died  third  day,  luemorrhage. 
AiBidL,  eighth  day,  pneumonia.  Ilall,  fifth  day,  exhaustion  and  renesec- 
ttw.  IMand,  eighteenth  day,  haemorrhage  from  distal  side  of  ligature. 
liars,  twenty-second  day,  hjemorrhage  from  distal  side.  Gore,  seven- 
teoibday,  hicmorrhiige  frr)m  cardiac  side  of  ligature.  Cooper,  eighth  day. 
Cftoper,  thirty-fourth  day.  luemorrhage.  Pirf)goiT,  two  days,  pneunicjuia. 
A.B.  Mott,  twenty-third  day,  hiemorrhage,  sac  burst  into  pleura.  Bick- 
^nteth,  sixth  day,  ha'morrhage  from  distal  side  of  ligature.  Thomson, 
ftirtv-BH'ond  day,  haemorrhage  from  distal  side  of  ligature.  Smyth,  recov- 
«*•!.  after  ligature  of  innominate  and  carotid  at  first  opera  ti(jn,  and  the 
TfTtehnil  fifty-four  days  later,  to  arrest  violent  bleeding.  This  patient 
diwl  t*^n  years  later,  from  haemorrhage  from  the  sac  of  the  old  aneurism. 
ThoniiRon.  died  forty-second  day,  exhaustion  from  repeated  hffmorrliage 
/mm  distal  side  of  ligature.  Bull,  thirty-third  day,  hiemorrhage  from 
pnirimal  side  of  ligature  (m  thirtieth  and  thirty-third  days  :  right  carotid 
aad  ycrtebral  also  tied  at  same  time  with  the  innominate. 
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The  subclavian  artery  has  been  tied  in  its  first  snrgical  division  for 
the  relief  of  aneurism  involving  this  vensel,  or  its  tliird  iK)rti<m,  conjointly 
with  the  iirst  part  of  the  axillary  (subolavio-axiilary),  in  the  following 
instances :  CoUes,  death  on  fourth  day,  from  haemorrhage  at  stjat  of  liga- 
ture. V.  Mott,  death  on  eighteenth  day,  haemorrhage.  Kayer,  death 
in  twenty-four  hours,  from  bursting  of  sac.  liayden,  death  on  twelfth 
day,  fi-om  hemorrhage  at  seat  of  ligature.  O'Reilly,  death  on  thirteenth 
day,  hffimorrhage.  Pai^tildge,  death  on  fourth  day,  pericarditis,  pleuritis, 
pyffimia.  Liston,  death  on  thirty-sixth  day,  hfemorrhage  from  distal  side. 
Rodgers,  death  on  fifteenth  day,  luenmrrhage  from  distal  side  of  ligature. 
Auvert,  death  on  eleventh  day,  hfcmorrhage,  distal  side.  Auvert,  death 
on  twenty-second  day,  hieniorrhage  from  distal  side.  Liston,  death  on 
thirteenth  day,  li^eniorrhage  (rigJit  carotid  tied  at  same  time).  Parker, 
death  on  forty-second  day,  hromorrhage  from  distal  side  of  ligature  (right 
carotid  tied  at  same  operation).  Of  these  twelve  cases  all  died  soon  after 
the  Hgatui*e.     Only  in  one  case  (Rodgers)  was  the  left  subclavian  tied. 

For  subclavian  or  subcIaWo-axillary  aneurism  the  ligature  has  been 
applied  in  the  second  portion  in  four  cases.  Liston,  death  on  fourteenth 
day,  haemorrhage  at  seat  of  ligature.  jXichols,  recovered,  cured.  Au- 
chincloss,  death  on  third  day,  from  cerebral  complications.  Warren, 
recoveretl,  cured.  Gay,  death  on  ninth  day,  bronchitis  and  pneumonia. 
Giving  four  cases,  with  two  deaths  and  two  cures. 

Deligation  of  the  subclavian  arterj',  in  its  third  portion,  for  subclavio- 
axillary  or  jixillary  aneurism,  ha,s  l>een  performed  one  hundre^l  and  thir- 
teen times,  with  forty-seven  deaths.*  Naturally  the  mortality  is  greater 
in  proportion  to  the  ]>roximity  of  the  aneurism  to  the  heart  and  to  the 
seat  of  the  ligatui'e.  Thus,  in  thirty-four  of  these  cases  the  disease  in- 
volved the  third  portion  of  the  subclavian  or  the  axillary,  or  both  (prop- 
erly named  subclavio- axillary  aneurism).  As  a  result  of  the  operation 
exactly  one  half  perished.  Of  the  seventeen  recoveries,  thirteen  nre  re- 
I>orted  cured. 

For  aneurism  of  the  axillary  proper  I  have  the  histories  of  aeventy- 
niue  cases  in  which  the  ligatui-e  has  been  applied  to  the  third  portion  of 
the  subclavian,  with  thirty  deaths,  forty-nino  recoveries,  and  forty-six  of 
these  reported  as  cured.  In  seven  of  the  fatal  cases  the  aneurism  was 
traumatic,  and  resulted  from  gunshot  wounds  (six  in  military,  one  in 
ci\il  practice). 

The  value  of  the  expectant  plan  may  be  estimated  in  the  following 
cases : 

Syjiopsis  of  22  Oases  of  Subclavian  Aneurism  in  which  '*xo 
Treatment"  was  uxdertakex. 


18  deaths,  4  fpontaneoux  cure/t. 

Eighteen  fatal  cases.     Bates  of  death  after  tumor  was  noticed  (and 
when  surgical  interference  might  have  been  undertaken). 

*  Aatbor'B  £s8«]^  already  cited. 
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Aatnxiam  had  existed  for  '*  some  titne.*^     Died  twelve  weeks  after  admls- 

rion  to  hoftpital. 
Nut  knoirn  how  long  aneuri&m  had  existed. 
Lived  "  m>me  months."     Died  of  exhaustion  and  suppuration  caused  by 

prewtire  of  sac. 
Died  of  rupture  of  sac  twenty-foiir  years  after  recognition  of  aneurism. 
l>ied  from  asphyxia  caused  by  pressure  of  sac,  eight  years. 
loM.    Died  from  external  rupture  of  sac  two  years  and  eight  months  after  recog- 

ailioa  of  aneurism. 
I  att.    Died  from  exhaustion  from  pressure  of  sac,  two  years  after  recognition. 
Died  from  dyspmea  from  pressure  of  sac,  two  years  after  recognition. 
Died  fn»m  dyspnoja  and  exhaustioti  from  pressure  of  sac,  one  year  and  a 

half  after  recognition. 
Died  from  rapture  of  sac  into  Iun2:s,  one  year  and  a  half  afler  rerogiiilion. 
Died  from  rupture  of  sac  into  lungs  eight  monthH  and  a  half  after  recog- 
nition. 
Died  from  rupture  of  sac  into  tissues,  beoomins  diffused,  and  causing  death 

by  pressure,  five  mouths  aad  a  half  al'tt-r  rwognition. 
Died  from  rupture  of  sac,  death  by  pressure,  five  months  after  recognition. 
Died  saddeuly  (probably  from  eorehral  clot)  one  year  and  a  half  after 
recognition. 
Itne.    Died  suddenly,  canse  not  stated,  not  rapture  of  sao. 
0*61.  Dierl  from  rupture  of  poiilitcal  nneuriRms. 
tut    Died  from  typhoid  pneumonia,  three  years  after  recognition. 

Of  the  fonr  cures,  tliree  remained  well ;  one  died  abnut  four  years 
rfriim  mptiire  of  an  aortic  aneurism.     Of  these  eighteen  fatal  cases 
I  wbich  no  treatment  was  undertaken,  thi-ee  died  of  other  disease  than 
^  aneurism. 

Of  the  thirteen  cases  in  which  the  dnration  of  life  is  noted  after  the 
nition  of  the  aneurism,  the  sum  total  is  forty-seven  years  and  nine 
oaths. 

The  sum  of  life  in  the  thirteen  cases  after  deligation  of  the  innominate 
iiaboat  eight  months,  a  difference  in  favor  of  non-interference  (in  an 
equal  number  of  cases)  of  about  forty-seven  years  of  life. 


Svyopsis  OF  14  Cases  treated  bt  Valsalva's  Metuod. 
{More  or  lesn  modified. ) 

iL  ;  R,  Subclavian  aneurism.  Sir.e,  hen's  egg.  Venesection  ;  cold  and 
lead  lotion  hwally.  Recovered.  Two  and  a  half  years  later  was  work- 
ins^  as  a  carter  in  the  city, 

M. ;  R.  Subclavian.  Immense  size.  Venesection.  Cold  and  astringents 
locally.  Tumor  rcducetl  in  size  and  firmer  ;  tost  sight  of  while  iu  pro- 
cess of  cure. 

3L  ;  R.  Subclavian  (syphilitic).  Valsalva's  method  and  antieyiihilitics. 
Core  complete. 

3L  ;  R. ;  age  forty-five.  .Sul»clavtan  (syphilitic).  Valsalva's  method  and 
anti^yphilitics.     Cured  and  seen  well  six  years  later. 
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1  case.  M.  ;  age  forty-lwo.  Subclavian.  Venesectioiu  Digitalis.  Resu  Marked 
improvement,  so  that  patient  left  hospital  and  was  lost  sight  of, 

1  case.  M.  ;  age  fifty.  Subclavian,  Was  treated  for  an  intercurrent  attack  of 
rheumatism  by  rest,  strict  diet,  and  an tiph logistics.     Cured. 

1  case.  M.  ;  age  thirty-uuie.  Subclavio-axillary  (Pauooasl^H  case).  V-ilsalva'd 
method  had  been  tned  and  considered  a  failure.  Operation  dettrminful 
on.  Carried  into  operattng-room.  Patient  fell  into  collapse  and  opera- 
tion was  postponed.  Recovered  cnred.  (It  is  stated  that  a  lart^e  iiow 
of  aconite  had  been  given  by  mistake  jubt  hefure  the  operation  was  to  | 
have  taken  place.) 

1  case.  XL  ;  age  thirty-seven.  Subclavian.  Venesection.  Valsalva's  method  and 
careful  ami  perbi&tent  direct  conipreKt^ion  for  one  year  and  a  half.    Cured. 

1  case.  M. ;  age  fifty-one.  Subclavio-axillary  (by  Pelleian).  Valsalva's  method. 
Cured. 

5  cases  treated  hy  this  melhiHl  (in  part)  were  fatal.  Venesection  waH  not  prarlieed 
except  in  one  case.  Only  local  and  constitutional  treatment.  All  died 
within  twelve  months  of  the  recorded  recognition  of  the  disease  ;  one 
from  ulceration  into  trachea,  hiemoptysis,  and  exhaustion  ;  two  from 
external  bursting  of  sac  ;  two  from  exhaustion  and  coma  (with  pressure 
on  the  trachea  in  one  case). 

Summary/. — Fourteen  oases.  Cured,  seven  ;  improved,  and  In  process 
of  cure  when  lost  sight  of,  two;  died*  five.  No  venesection  in  four  of 
five  fatal  cases.     One  successful  case  modified  by  direct  pressure. 


Synopsis  of  6  Cases  tiee.\ted  by  Direct  Fressure  upon  the 

Sac  (MoDiFicATioxa  GIVE^'). 

{All  stulclavian  aneurism.) 

lease.  M. ;  forty-six  years;  K.  Leather  "cup"  molded  over  tumor  and  held  in 
pla(%  hy  figure-of-8  straps  around  shoulders  and  axilla.  Cured  in  four- 
teen m^onlbs.  Did  light  wurk  during  treatment,  and  bad  no  other  medi- 
cation. 

1  caKC.  M.  ;  thirty-nine  years  ;  L.  Enormous  size.  Treated  by  cold  and  pressure 
"  in  turns.**  Small  cannon-ball  snsfiended  so  as  to  press  comfortably. 
Dischargtd  relieved.  Some  months  later  violent  inflammation  (from 
fall),  sappnration,  rupture  of  sac;  discharged  two  quarts  of  pUH  and 
blood.     Cured.     Debility  of  ami  probably  permanent. 

1  case.  M. ;  forty-ono  years.  (Tbirteen  mouths'  duration.)  Kept  in  bed,  on  back  ; 
ice  locally  ;  reotricted  diet.  Third  day  air-cushion  for  twelve  hours, 
with  intermiftsions  amounting  to  three  buum.  Every  balf-bour  interval 
of  ice.  Treatment  for  seven  duvti.  Tumor  began  to  subside,  and  vas 
cured  in  twelve  mouths. 

1  case.  (T.  Holmes.)  ("  Lancet,"  Febniary  12,  1876,  p.  237.)  Subclavian.  Treated 
by  direct  pressure  from  rubber-hall,     ('ured, 

1  case.  (Dupuytren.)     Direct  pressure.     Resulted  fatally. 

1  case.  (Porter.)  KxpoHod  axillary  and  passed  needle  under  it.  Thirty-five  days 
later  exposed  innominate  and  parsed  the  "acupressure  needle"  under  iL 
Died  from  haemorrhage  from  innominate  on  tenth  day. 


(In  one  case  given  in  preceding  table,  direct  pressure  was  practiced 
with  V-AlsalTa*s  method.) 

Sniiimarr/. — Five  eases  of  "direct  pressure"  (without  operative  pro- 
Ci^ures).    Cured,  fuiir  ;  died,  one. 

rsoi^is  OF  Cases  of  Massage  or  Kneadino  in  tiie  Tbeatment  of 
Subclavian  Ankuuism. 

Ot  this  method  there  are  six  cnses. 

TTiree  cored ;  viz.,  by  Fergusaon,  Little,  and  Porter, 
Three  died  ;  vis.,  by  Ferguason,  Hilton,  and  Morgan. 

(See  "  Guy's  Hospital  RoportH,"  vol.  xvi,  p.  42  c/  seg.) 

In  addition,  Mr.  Bryant,  in  hia  "  Prat-tice  of  Surgery,"  p.  190,  gives  a 
(M  by  Dut<jit,  of  Berne,  in  which  a  subclavian  aneurism  was  cured  by  in- 
jeetk^nof  ergotin  around  the  sac  under  the  skin,  and  digital  compression. 

Poland  cured  one  case  by  digital  j>ressure  on  cardiac  side.  A  third  fa.se 
was  tried  for  forty -six  hours  and  aliandoned  on  account  of  pain  from  jux-ss- 
ure.  The  jKitient  died  from  exhaustion.  Paget  tried  mechanical  pressure 
in  a  fourth  case,  but  abandoned  it  as  a  hopeless  undertJiking.  A  Hfth  case 
by  Vemeuil  was  improved,  but  lest  sight  of  before  a  cure  was  effected. 

Vnim  the  study  of  the  foregoing  history  of  subclavian,  siibdavio- 
aiilkr}'j  and  axillary  aneurism,  I  have  i*eached  the  following  conclusions  : 

iMigaiion  of  the  innominate  iirtery,  or  the  subclavian  in  its  first  sur- 
giral  dirision,  are  operations  so  dangerous  that  they  should  be  under- 
ukeDonly  in  extreme  conditions. 

The  Hret  indication  in  the  treatment  of  these  lesions  is  pressure,  judi- 
dottely  applied.  If  possible,  the  compression  should  be  exercised  be- 
l*e«i  the  tumor  and  the  heart.  Next  in  preferen<'e,  direct  jjressure  upon 
Ihebody  of  the  aneurism.  Perfect  and  jHTsistent  rest  shouhl  be  enforced, 
wdritb  this  the  method  of  Tulfnel  oilers  the  surest  and  safest  means  of 
Iftllifltinn  and  cure. 

In  making  direct  compression,  the  elastic  ball  introduced  by  Mr, 
HoUaes  seems  best  adapted.  This  should  be  applied  gradually,  in  order 
fc>  arrnslom  the  patient  to  its  presence.  Massage  is  so  inferior  to  the 
pirn  just  detailed  that  it  may  he  omitted  from  practice. 

Shonld  all  the.se  means  fail  after  a  persistent  trial,  should  the  sac  by 
rion  o])en  and  threaten  instantaneous  death,  or  should  the  surgeon, 

I  the  appearances,  judge  that  this  accident  was  on  the  eve  of  occur- 
ring, lipiture  of  the  innominate  should  be  performed,  provided  that  the 
J'ipirtirp  could  not  Iw  applied  to  the  subclavian  proj>er. 

Wlit-n  the  aneuri-sm  involves  the  la.st  portion  ()f  the  .subrlavian  or  the 

larj-,  the  ligature  may  be  applied  to  the  third  divi.sion  of  the  sub- 

<:3srian.    Compression  should  always  be  tried  in  these,  as  in  all  other 
casen,  before  resorting  to  the  ligatnre. 

Aneuri-sm  of  the  brachial,  radial,  and  ulnar  arteries,  or  their  branches, 

ciraiparaiively  rare,  and  when  seen  is  almost  always  the  result  of  a 

oand.    The  diagnosis  is  not  difficult.    The  treatment  required  is  digital 

meKrhanical  conix>i'ession  on  the  cardiac  aide  of  the  tumor.     If  this  fail, 


224 


A  TEXT-BOOK  OX  STTRGERT. 


direct  compression  of  the  sac  may  Ite  added,  and,  if  a  thorough  trifl 
these  two  methods  is  not  successful,  a  catgut  ligature  should  be  appl 
after  the  method  of  Hunter. 

Aneurism  of  the  Vertebral  Artery. — Aneurism  of  the  verteb 
almost  always  the  result  of  a  punctured  wound.    A  rare  excepiion 
rule  is  the  case  of  idiopathic  aneurism  of  lx>th  vertehnils  reported 
Anderton,  of  New  York  city.*    It  oooui's  most  frequently  in  that 
of  the  vessel  between  the  atlas  and  the  transverse  process  of  the 
cervic^'il.     Tfie  chief  point  in  diagnosis  is  the  differentiation  betwt 
lesion  in  question  and  carotid  aneurism. 

The  difficulty  of  distinfrnishinp  vertebral  fi*om  carotid  aneurism  ij 
neck  arises  from  the  fact  that  direct  pressure  frt)m  l»efore  Inu'knaj 
the  lower  portion  of  the  neck,  will  interfere  with  or  arrest  pulsali^ 
aneurisms  of  both  vessels. 

If,  however,  the  head  be  flexed  upon  the  chest,  and  the  stemo-mj 
muscle  thus  i-elaxed,  the  carotid  can  be  compressed  by  grasping  the 
cle  between  the  thumb  and  finger,  which  are  pressed  deeply  behiw 
outer  and  inner  bonlers.     This  will  not  involve  the  vertebral. 

Again,  if  the  carotid  be  forcibly  compressed  by  the  thumb,  back 
and  inward,  against  the  vertebral  cohimn,  at  any  point  above  the  I 
verse  process  of  the  sixth  cervical,  the  vertebral  will  not  be  inch 
since  it  is  protected  by  the  processes. 

In  my  Essays  ai*e  recorded  five  cases  in  which  the  common  carotit 
tied  for  supposed  carotid,  but  in  reality  vertebral,  aneurism.  All  6 
fatally. 

lu  the  treatment  of  this  lesion  direct  pressure  may  be  employed, 
prfilonged  compression  of  the  artery  before  it  enters  the  foramen  S 
sixth  transverse  process  is  impossible.  One  successful  result  nt 
method  is  recorded.  If  tlie  disease  continues  to  increase,  deligari 
the  vessel  in  its  first  portion  may  be  effected.  This  is  a  very  dil 
op*^ration,  and  has  i-arely  been  attem]>ted.  The  only  operators  so 
Smyth,  Parker,  Alexander,  and  myself. 

Aneurism  of  the  internal  mammary^  and  other  smaller  brancl 
the  subclavian,  does  not  demand  separate  considenition.     Aneuiia 
the  intercostal  arteries  occurs  in  rare  instances,  usually  as  a  res 
fractui-e  of  a  rib  or  a  stab- wound. 

Aneurlarn  of  the  Abdominal  Aorta. — Aneurismal  dilatation  of 
section  of  the  aorta  occurs  most  frequently  near  the  diaphragm, 
entire  Vessel  maybe  the  seat  of  fusiform  aneurism.  Fem:Ues  ar 
fretpiently  attacked  than  the  opposite  sex.  In  corpulent  persons 
diagnosis  is  difficult.  Tumors  of  the  central  organs,  as  the  stomach.  \ 
creas,  transverse  colon,  and  the  superjacent  mesentery,  may  be  mlsia 
for  aneurism.  On  the  other  hand,  in  emaciated  |)er8on8,  unnatural 
pansion  of  the  aorta  duiing  the  cardiac  systole  has  led  to  a  mistak 
diagncjsis.  The  history  of  the  development  of  the  tumor,  the  presenc 
the  aneurismid  tremor  and  bruit,  and  tlie  recognized  general  expansio 


*  "Medical  Record,"  vol.  xx,  p.  354. 
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j^ne,  with  the  art4*rial  pulse,  will  enable  the  careful  observer  to  arrive 
^Borrect  diaj^osis. 

^The  treatment  is  chiefly  expectant.  The  method  of  Tuffnel,  combine<l 
Irilh  mlerrupt^d  compression  by  means  of  the  tonmiquyt^,  whould  be  em- 
liloyed.  Pressure  may  be  caixliac,  direct,  or  distJil,  the  former  being 
piefet&ble,  if  the  loeation  of  the  tumor  renders  it  possible.  If  operative 
isterM^Dce  is  demandetl,  the  intixKluction  <»f  jiniiperized  catgut  ligatures 
through  the  cantda,  heretofore  described,  woidd  be  advisable.  Anaesthesia 
\s  ti-quiretl.  and  the  dnrati<in  of  compression  may  vary  from  fifteen  niin- 
lu  one  hfjur.  Deligation  of  the  aorta  for  aneurism  of  the  same  ia 
ly  l)^^»Rible. 

nruritm  of  the  Branches  of  the  Ahdominal  Aorta, — Aneurism  of 
of  the  visceral  or  parietal  branches  of  the  abdominal  aorta  may  occur, 
loration  of  the  tumor  and  the  characteristic  symptoms  of  aneurism 
11  i»fiiiit  to  the  vessel  affect*?d.  When  treatment  is  necessary,  the  same 
mctiuHl  should  be  employed  as  for  aneurism  of  the  miijn  trunk.  Explo- 
lation  under  strict  antisepsis  may  be  made,  and  deliparion  with  the  ani- 
liirature  practiced,  if  the  tumor  is  sufficiently  removed  from  the  aorta 
m  the  application  of  the  ligature  to  non-disea-setl  tissue. 
rism  of  (he  Iliac  Arteries. — Aneurism  of  the  common,  external,  or 
iliac  arteries  is,  fortunately,  of  rare  occuiTenc*.  The  dia^osjs  may 
by  a  study  of  the  history  of  the  individual  case,  an<l  by  abdomi- 
>n,  coupled  with  physical  explonition  by  the  rectum  or  va^na. 
In  the  treatment  of  aneurism  of  the  common  iliac,  compression  of  the 
inal  aorta  should  l^e  faithfully  tried.  With  this  may  be  combined 
treatment  by  rest  and  rcstrirt*xl  diet,  and  carefully  graduati'd  direct 
Should  these  methods  prove  useless,  and  death  bo  i  rami  nen  t  from 
exiwmsion  and  threatened  rujitni-e  of  the  sac,  delitraticm  of  the  abdom- 
lorta  may  be  jierformed,  or  the  external  iliac  or  femond  may  be  tied. 
e  alKlominnl  norta  haa  been  tied  in  the  following  ca-ses  of  iliac 
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I>tc(l  io  fortv  boun.  Ligature  applied  three  fourthi  of  an  locll 
ehcive  hihircstion  of  noru.  Tumor  mi*a«iitvd  v\^\M  inches  tn 
luDg  axiti. 

I>icd  in  three  and  one  half  hoaro.  Femoral  ti&i  tblriy-threc  dars 
before  aorta.  Tumor  incrnscd  in  ciza?  and  aorta  tied.  Liga- 
ture npfilied  Airren  fiii;liths  of  an  iudi  abuve  bifun'aliun. 

Wed  in  twcntv-'.hrpc  hoiirt*.  Tumor  extended  aa  high  as  tha 
uinbihciip.  P.xiemal  iliac  involved.  Gingntie  van  threftt* 
ened.     Usniuru  half  au  inch  above  bifurcatioiL 

Dinl  iu  ten  duyn.  ]..ut-^v  >lilTnM*  iiueurlMii  of  firnioral.  Aorta 
ulci'rRlL-<I  at  )>i'at  of  li^iture,  aud  death  took  place  from 
Inrmorrhaje, 

Died  in  fmtv-three  honrs.     External  and  oomtnnn  Disc  Involred. 

Died  In  oloven  hoiir«.  Soc,  vhlcb  involved  loth  common  ll(ac«, 
bunt  duriug  uiMiralioo,  when  a  huMy  Ugatore  vaa  thrown 
armiDd  the  aorta. 

Din)  in  oixty-fire  houre,  Xino  wi^ehH  after  lifraturp  uf  cnnamoa 
iliac  hrnnorrhase  occurred,  when  anna,  eilf  rnal  and  internal 
tikci  were  tied.     No  hsTnorrhagc  after  operation. 

Died  in  twelve  liours.  Right  ooionioa  and  external  iliac  and 
leaximl  involved. 


15 


•  Gru«>  "  System  of  Surgery." 
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When  the  aneurism  is  located  upon  the  external  iliac,  romprew 
with  tlie  tourniquet  may  be  employed  over  the  aorta  or  conimon  i 
artery.     Prof.  Sands  has  advised  and  practiced  digital  pressure  uL 
common  iliac  by  means  of  the  hand  introduwd  into  the  rectum.    Pref 
fn)m  within  the  rectum  may  also  be  accomplished  by  means  of  a  bot 
or  piece  of  wood  proi>erly  padded  (Davy's  method).     As  a  last  resoi 
common  iliac  may  be  tied.     This  operation,  though  dangenjus,  has 
successfully  accomplished  in  several  instances  in  late  years.     A  p« 
recently  o])erated  npon  by  Dr.  Lange,  of  New  York,  recovered  am 
cured.    Aneuiism  of  the  internal  trunk  is  amenable  to  treatment  by< 
pression  of  the  aorta  or  common  Iliac,  or  by  deligation  of  the  prim 
trunk. 

Aneurism  of  the  branches  of  this  vessel  usually  occurs  in  the  gl 
and  sciatic.  The  origin  is  almost  invaiiably  traumatic.  The  ea 
symptoms  are  referable  to  the  pre.sence  of  the  tumor.  It  must  bed 
guished  from  abscess  or  hernia.  Aspiration  would  determine  the  pre 
of  the  former,  and  the  symptoms  of  hernia,  with  absence  of  pnlsa 
would  indicate  the  escai>e  of  the  viscera  through  the  great  sciatic 
men.  The  treatment  is  difficult  and  often  ineffectual.  Direct  con^ 
fiion  shoTild  be  first  tried.  Incision  into  the  sac,  turning  out  the  clol 
tying  both  ends,  has  been  successful  in  four  of  six  cases  reporte 
Fi-scher.  The  ligature  may  also  be  applied  between  the  sac  and  the  ] 
of  exit  of  the  artery,  or.  as  a  last  effort,  the  common  iliac  may  I* 

Aneurism  of  the  Femoral  Arteries. — Aneurism  of  the  supt 
femortd  artery  is  comparatively  frequent.      It  occurs  liy  preferen 
the  ui)per  half  of  the  artei-y,  and  in  males  in  the  great  majority  i 
stances.     In  rare  instances  the  disease  is  symmetrical. 

The  diagnosis  is  not  difficult,  since  the  expansile  pnlsntion 
tumor  can,  in  most  ca.ses,  be  readily  appreciated  by  pal|>ation.  A 
In  the  line  of  the  artety,  with  the  characteristic  pulsation,  tremof 
murmur,  all  of  which  signs  di8appe:ir  when  the  iliac  artery  or 
linnly  compressed,  point  almost  unerringly  to  a  diagnosis.  The  graj 
danger  of  error  lies  in  the  presence  of  an  abscess.  Abscess  is^  Yiom 
of  rare  nr(!urrence  in  this  region,  except  as  a  sequence  of  spinal  canj 
hip-joint  disease,  and  these  conditions,  existing  with  the  other  coffl 
symptoms  of  the  development  of  abscess,  would  lead  to  its  recognr 
If  doubt  should  still  exist,  after  even  the  most  cai'eful  survey  of  theii 
the  hypodennic  needle  would  settle  the  diagnosis. 

Treatment. — Anemism  of  t\ie  femoral  artery  will,  in  the  vast  majl 
of  cases,  yield  to  judicious  and  jtatient  compres.sion.  AVhen  the  ^ 
extends  as  high  as  Poupart's  ligament,  or  ubove  this  point,  the  ch$ 
of  success  ai-e  diminished,  since  pressure  will  have  to  be  applied 
common  or  external  iliac  or  the  aorta.  Under  such  conditions 
compression,  by  means  of  Holmes's  elastic  ball,  applied  so  graduall] 
inflammation  of  the  sac  will  not  be  pi-ecipituted,  should  be  first  faitl 
tried.  Ligatuit!  of  the  common  oTca'ternal  iliac  should  be  defer 
all  other  remedies  have  failed,  and,  when  there  is  a  choice  betw^ 
two  pracedures,  the  deligation  of  the  external  iliac  should  be  pref 
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QbAccomit  of  the  anastomoses  of  the  branches  of  the  inter JtaZ  iliac  with 
the  vessels  of  the  thigh.  Direct  compression  of  the  sac  was  once  suci-ess- 
fuUy  practici'il  by  I)r.  Brown,  of  Boston,  in  a  <^ase  of  femoml  aneurism 
at  l^iniiKiri's  Wffnuuiut.  The  weight  employed  may  be  as  much  as  twelve 
pounds.  Iron  balls  were  used  in  this  ease.  The  patient  was  confined 
to  bed  for  ten  months.  Wlien  the  tnmor  is  so  far  away  fn)m  Poupart^s 
ligament  that  digital  or  niet-hanical  compression  of  the  femoral  upon 
Ihe  OS  pubis  is  possible,  this  treatment  should  be  adopted.  Extreme 
fl^xiun  of  the  thigh  upon  the  abdomen  has  succeeded  in  producing  a  cnre 
in  a  few  instances.  Direct  pressure  upon  the  tumor,  with  the  limb  ex- 
mded,  is  less  ]iainful  and  equally  efficacious.  When  the  neees-sity  for 
the  application  of  the  ligaturn  occurs,  the  effort  should  lie  made  to  reach 
the  artery  below  the  origin  of  the  pro/tinda  femori^^  since  the  danger  of 
gaDLTf  ne  Ls  much  less  if  this  great  collateral  rout«  is  open. 

Thf  treatment  of  aneurism  of  the  lower  portion  of  the /e?/im-al  does 
not  nuitprially  differ  from  the  above. 

Aneurism  of  the  profuTtdd  feinoris  is  rare,  occurring  usually  as  a 
comjilication  of  this  condition,  in  the  common  trunk,  or  as  a  result  of  a 
pancrured  wonnd. 

The  trt*nlment  will  include  pressure  on  the  cardiac  side,  or  direct 
rompression,  and,  as  a  last  resort,  ligature  of  the  common  femoral, 
or  iliac. 

Aneitrixm  of  the  Popliteal  Artery. — Alx)ut  one  fourth  of  all  aneurisms 
omirin  this  vessel.  Subje(?ted,  by  reason  of  its  unfortunate  location,  to 
the  accidents  of  romi)ression  in  extreme  flexion  of  the  leg,  it  fre<iuently 
Wffpn  those  patholitgical  changes  which  end  in  aneurisnuil  dilatiitinn, 
itNl  xa  only  second  in  order  of  frequency  to  the  aortic  arch,  which  yields 
I  ta  the  violence  of  the  cardiac  systole.  As  with  aneurism  in  other  loca- 
tboB,  it  occurs  most  frequently  in  males,  and  in  the  active  period  of  life, 
^MJ&Knire  in  childhood  and  youth,  and  most  common  in  the  years  from 
'  "fire  to  fifty. 

i'  ".gnosis. — On  account  of  the  infrequency  of  tumors  in  this  region, 

tKbw  than  aneurism,  the  diaxnosja  is  not  difficnlt.     The  characteristic 

nf  this  malady  will  determine  its  differentiation  from  glandular 

.1.  Ills,  exostoses,  over-distended  burwe,  or  abscess. 

Treatm^nt.—ln  the  treatment  of  popliteid  aneurism  tlie  pitienl  should 

! -ed  iu  the  recumbent  posture,  with  the  leg  of  the  affected  side 

-K.y  flexed.     A  soft  mattress  should  l>e  used,  and  the  thigh  and  leg 

t*"!'!  in  a  comfortable  and  fixed  posititm  by  means  of  a  pillow  under  the 

:d  space,   and  sand-bags   laterally.      Under  the  influence  of  an 

or  in  extreme  cases  complete  etherization,  digital  or  mechanical 

Tf*  should  l>e  employed  upon  that  portion  of  the  artery  lying  in 

"^  triangle  (Fig,  273).     Within  this  limit  the  point  of  compression 

»*j.i>  i>H  shifted,  in  onler  to  prevent  too  great  local  irritation. 

In  ubstinate  cases  compression  on  the  cardiac  side  may  l>e  re-enforced 
6t  /oroed  flexion  of  the  leg  on  the  thigh,  or  by  direct  pressure  upon  the 
tnmor.  The  instances  will  be  exceeilingly  rare  where  a  parient  and  skill- 
employment  of  these  methods  of  compression  will  not  succeed  in 
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effecting  a  cure.  Consolidation  may  ivsiUt  in  one  or  two  hours,  or  it  d 
require  several  hours  or  days.  Acupressure  and  masaa^  are  not  to 
employtni.  The  elastic  bandage  of  Esniarch  has  not  given  ivsiilts  wli 
woul<l  justify  lis  further  una.  When  com  precision,  cither  on  the  ca 
side  or  directly  upon  the  aneurism,  fails,  the  deligation  of  the  fe 
in  the  *^xtivme  lower  angle  of  Scarpa's  space,  is  demanded. 

Aneurism  heyond  the  Poplittfil. — Aneurism  of  the  peroneal  or 
arteries,  or  their  branches,  is  rare.  In  diagnosis  and  treatment  this  lei 
when  situated  in  this  portion  of  the  arterial  system,  requires  little  o 
special  consideration.  When  the  tumor  is  so  situated  that  the  fi 
immediately  involved  can  not  be  occluded  by  compression,  this  ma 
direrted  to  the  femoral,  or,  in  aneurisms  of  small  size,  direct  p 
may  be  suffi<'ient  to  effect  a  cure.  The  ligature  will  be  demanded 
methiKls  fail.  j 

Arfefio-venous  Aneurism, — Arferfo-reriot/s  aneurisms  are  of  i 
kinds.  In  one  variety  the  communication  is  direct,  the  contiguous  ^ 
of  the  artery  and  vein  being  closely  adherent  immediately  around) 
opening  leading  from  one  vessel  to  the  other.  This  is  called  direct  ar6 
venous  aneurism,  or  aneurismal  tarix.  \ 

When  a  sac  intervenes  it  is  called  an  indirect  arterio-nenou^  or  J 
cose  aneurism.  (Pig.  271).  ( 

The  cause  is  usually  traumatic,  resulting  most  frequently  from  pn 
ured  wounds,  although  any  innanmmtorj'  pix)cesa  which  induces  neci 
of  the  arterial  and  venous  walls  may  lead  to  this  form  of  aneurism.] 
exceptional  instances  the  communication  has  either  not  l>een  establial 
or  at  least  has  escaped  observation  for  several  years  after  the  inn 
This  lesion  may  occur  in  any  portion  of  the  economy.  In  fonneri 
it  waj*  observed  moat  frequently  in  front  of  the  elbow-joint,  where  it 
produced  by  the  accidental  puncture  id  the  brachial  in  the  operatic 
venesection.  It  occurs  not  infr*xiuenf:ly  in  the  neck,  as  a  result  of  wo 
of  the  carotid  artery  and  internal  J  tit/ul^r  vein. 

The  chief  points  in  the  differential  diagnosis  between  varicose  a: 
risni  and  aneurismal  varix  are  the  presence  of  a  tumor  and  the  peci 
aneurismal  hrtiil  and  tremor,  wlilrh  conditions  exist  in  the  former,  i 

In  both  varieties  of  this  disease  the  veins  become  greatly  dist«i 
and  tortuous,  and  pulsate  forcibly  with  each  contraction  of  the  hi 
while  the  pulsation  in  the  artery  beyond  the  lesion  is  percejjtibly  dii 
ished. 

In  the  treatment  of  varicose  aneurism,  compression  of  the  artery  she 
be  em7>loyed  on  both  sides  of  the  tumor,  while  direct  pressure  shoQ]i 
made  upon  the  sac,  between  the  two  vessels.  AVhen.  from  the  !<> 
of  the  lesion,  this  mctliod  is  not  feasible,  or  when,  after  a  faithful 
it  has  failed  to  produce  a  consolidation  of  the  aneurism,  the  ligatui 
be  required.  Catgut  8h4iuld  be  use*!,  one  thread  l>eing  passed  around 
aitery  just  above,  and  amjthiT  just  below  the  tumor.  When  so  .sitn 
that  the  vein  involved  in  the  lesion  is  not  necessary  to  the  integrity  ol 
pari,  :us  in  the  foreann,  this  may  also  be  secured  on  the  distal  side  of 
foramen  of  comnvunication. 


SPECIAL  ANEURISMS.  229 

Operative  interference  in  cases  of  aneurismal  varix  is  not  so  fre- 
quently indicated  as  in  varicose  aneurism.,  owing  to  the  comparatively 
slow  progress  of  the  disease.    Experience  has  shown  that  deligation  of  the 
affected  artery  is  far  more  dangerous  in  this  condition  than  in  the  indirect 
yaiiety.     Fatal  secondary  haemorrhage  is  recorded  in  a  number  of  in- 
stances, while  in  othera  gangrene  has  resulted  from  closure  of  the  artery. 
Compression  should  be  employed  as  in  the  treatment  of  the  form  just 
considered.     When  the  lesion  is  situated  in  the  vessels  of  an  extremity 
much  comfort  may  be  secured  by  the  employment  of  an  elastic  bandage 
or  stocking,  as  in  the  treatment  of  venous  varix.    As  a  last  resort,  ampu- 
tation may  be  practiced. 


veniug  tissnt'S  should  be  ^J7-a.s[)e<l  bHtwern  two  Inng^,  delicate 
forceps  (Figs.  277,  278),  until  the  sheath  is  reached,  and  this  is  oj 
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itlienune  manner.  As  soon  as  1  lie  wall  of  the  artery  is  exposed  the 
barp-pointed  iostrumenta  should  be  laid  aside.  A  dull-pointed  aneu- 
bm-needle  I, Fig.  fl3),  or  a  flexible  silver  probe,  should  now  be  passed 
betwMn  the  she;ith  and  the  vessel^  and  carried  ciirefully  around  the 
irtery.  kw^ping  the  point  close  to  the  wall  of  the  vessel.  When  a  nerve 
K fdn  is  in  close  relation,  the  instrument  should  !>e  introdncod  on  the 
tile  nearest  these,  thus  insuring  their  exclusion.  The  dull-pointed 
pbe,  bent  to  the  proper  curve,  may  be  used  to  great  advantage  in 
ilma'<l  all  operaiions  ui)(m  the  arteiies.  After  the  point  is  carried 
itwiml  the  vessel  and  brought  up  out  of  the  sheatlu  the  ligature  may  be 
tied  orer  the  slight  bulbous  expansion  of  this  instrument,  which,  when 
withdrawn,  leaves  the  ligature  around  the  vessel. 

Inlying  the  cutgiU  the  double  loop  (see  Fig.  112}  should  be  used  for 

^  first,  and  the  single  loop  for  the  second  knot.    The  force  employed 

ilioulJ  tv  sufficient  to  occlude  the  vessel,  yet  not  enough  to  inHirt  unne- 

eessiry  viiilence  upon  its  \valls.     Tlie  ends  of  the  string  should  be  cut 

^forooe  fourth  to  one  half  of  an  inch  from  the  knot,  and  the  wound 

Ifel  for  a  ))4*rmanent  dre-'tsing. 

^Liffo/ion  of  the  Innominate  Artery — An-aU^my.—The  arteria-innomi^ 
iata  \a  derive<l  from  the  transverse  segment  of  the  aivh  of  the  aorta, 
ittDediately  in  front  of  the  trachea,  just  beliind  the  mi<UUe  of  the  ster- 
Bnm,  at  a  level  varying  from  one  half  to  one  and  a  half  inches  below  the 
■fiT  margin  of  the  manubrium. 
r>m  this  origin  it  travels  obliquely  upward,  backward,  and  to  the 

((crossing  the  trachea  from  its  center),  and  bifurcates,  near  the  upper 
.  of  the  cla^-icle,  between  the  sternal  and  claciciilur  oiigins  of  the 
Unui-moittoideus  into  the  carotid  and  subclaman  arteries,  the  llrst  of 
bese  coming  from  its  anterior  aspect,  the  last  a  direct  omtinuation  of 
k|«reA  ufthe  innftmimde.  The  innominata  in  i-are  instances  originates 
^fce  left  of  the  trachea ;  more  fretiuently  it  is  given  off  befoi-e  it  reaches 
PwindjMpe.  As  a  rule,  it  is  longer  in  females  than  in  males.  In 
Mcnty-oight  cases  in  which  I  measured  the  distance  of  the  origin  of  tfie 
hnoodnate  fnim  the  commencement  of  the  aorta,  tlie  average  was  three 
ndiesand  a  !i:ilf.  In  thirty-seven  measurements  made  to  determine  the 
iMgth  of  the  innominate  artery,  the  average  wa.s  une  inch  and  a  half,  the 
ifaoitest  specimens  being  three  fourths  and  the  longest  two  inches. 

Optratiun. — Place  a  firm  cushion  crosswise  beneath  the  shoulder- 
Mftdea.  8o  that  the  head  will  fall  well  back,  and  thus  draw  the  artery 
ttp»irU.  Have  an  assistant  dniw  the  arm  and  shoulder  of  the  right  side 
forriMy  downward,  while  the  chin  is  elevated  and  the  face  turned  slightly 

he  left, 

i\*ith  the  patient  completely  anffisthetized,  and  every  arrangement 
•  for  expedititm,  make,  from  the  center  of  the  interclavicular  notch, 
jrion  about  throe  inches  in  extent  along  the  clavicle.  A  second 
wUon,  comnitMicing  at  the  inner  border  of  the  stemo-mastoideus,  about 
fwf)  inches  and  n  half  above  the  clavicle,  is  made  to  unite  with  the  first 
the  middle  of  the  interclavicular  notch.  Dissect  the  tliip  up- 
I  the  sti-rrio-mastoid  muscle  is  exposed,  the  sternal  and  two 
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nri^ns  of  the  sternohyoid  and  sterno'thyroid  muscles  will  be  reached, 
and.  when  these  are  divided  carefully  upon  the  dire<Uor,  the  right  fan)tid 
will  be  seen  near  the  center  of  the  wound.  Ft>Ilo\ving  this  down,  the 
arteria  innominata  will  be  found  just  behind  the  sierTio-clavt-ctdar  articu- 
lation (Fig.  279).  Being  exposed  with  the  seal  pel -handle,  or  any  dry  dis- 
sector not  likely  to  wound  ihevesse],  the  aneurism-needle  should  be  passed 
from  right  to  left  behiml  the  aileiy,  care  being  taken  to  avoid  wounding 
the  right  vena  inno^nimda  and  the  pneumogastric  nerve,  or  puncturing 
the/'/^wrff,  in  which  the  artery  is  partly  Imheddrd.  It  is  well  to  Wwr  in 
mind  that  the  left  innominate  vein  crosses  this  artery,  although  usually 
very  low  down.  When  the  aorta  is  situated  low  in  the  thorax^  it  may  bo 
nf*ce.ssary  to  remove  the  sternal  end  of  the  clavicle  nnd  a  segment  of  the 
sternum,  as  was  done  by  Cooper,  of  San  Francisco,  in  two  instances. 

An  element  of  danger  in  tins  operation  is  the  origin  of  an  abnormal 
branch  from  the  innominate.  In  the  ca-ses  of  Llj:;irs  and  V.  Mott  this 
anomaly  existed,  and  death  was  caused  by  hasmorrhagt  at  the  seat  of 
the  ligature.  In  thirty-four  consecutive  subjects  which  I  examined  as  to 
this  feature,  I  found  an  abnormal  branch  to  be  derived  from  the  innomi- 
nate in  five.  ^Vhen  the  ne<'es.sity  for  occlusion  of  the  aiteria  innominata 
arises,  and  the  conditions  am  such  as  to  permit  it,  the  following  method 
should  be  followed :  The  right  common  cai-otid  should  tii-st  be  tied,  one 
inrh  abt>ve  its  origin.  By  a  careful  dissection  the  first  division  of  the 
subclavian  and  itsbmnches  should  then  be  exposed,  drawing  the  interaal 
jogrular  to  the  outer  side  until  the  vert«l)ral  is  secured.  Avoiding  the 
jihrenic  nene,  a.s  it  descends  to  llie  inner  side  of  the  scalenus  anticus,  the 
xnti_*rnal  mammary  and  bi-anches  of  tiio  thyroid  axis  should  l>e  secured, 
sind  finally  a  ligature  of  large,  smooth  catgut,  or  prepared  nerve  placed 
iir«iiind  the  sulx-lavian  artery,  about  the  middle  of  its  first  portion.  A 
<^ireful  Mtudy  of  the  aiialomy  and  surgery  of  this  region  leads  me  to  con- 
«!lude  that  thiif  pnx'etlure,  though  dilTicult  of  execution,  offers  a  Ijetter 
^rospert  of  success  than  deligaliou  of  the  larger  and  primitive  trunk, 
ueanT  ihe  heart. 

In  the  operation  and  after-treatment  of  the  wound  the  most  careful 
sintisepsis  sliould  be  pnictJced,  and  perfiH-l  drainage  mainlaim^d. 

Ligation,  of  the  Vommon  Carotid  ArterivH  and  the  Internal  Juffulur 
Vein — Anaiovnf. — In  one  hundred  and  twenty  dissections  I  found  the 
<07nmon  carotid  artery  to  bifurcate  on  a  level  with  the  notch  between  the 
twoalaeof  the  thyiwd  cartilage  in  one  hundred  and  sixteen,  ^^le  anoma- 
liesof  this  vessel  are  so  rare  that  they  do  not  deserve  mention  in  this  work. 
Operation. — A  firm  <'nshion  should  be  jdaced  under  the  shoulders  and 
lower  part  of  the  neck,  with  the  chin  elevated,  and  the  face  turned  in 
fbe  direction  away  from  the  side  upon  whif^h  the  o]>eration  is  to  be  per- 
formed. A  line  extending  from  the  tragus  of  the  ear  to  the  stemo-cla- 
^vicular  articulation  will  cover,  and  be  parallel  with,  the  internal  and 
amnion  carotid  arteries  in  their  surgical  length.  This  lim^  will  stjiko 
the  center  of  bifurcation  of  the  priJiiiiive  carotid  almost  invariably  on  a 
level  with  the  upj:ter  bonier  of  the  thyroid  cartilage,  and  the  anterior  edge 
of  the  titer no-iiiastoide us  from  one  inch  and  a  quai'ter  to  one  and  a  half 


Fw.  iSO. — Sbowtuff  llnet  of  InciitioTi  outl  ifUli<»ii  o(  purtj*  involved  in  deli^rion  of  ihe  tmnmi'm  t 
ftbove  tnd  bebw  Uie  anterior  bcll^-  of  the  umo-lijoid,  aikI  tbo  cnenial  c«ioUd  below  the  ltr~^ 
kbov«  tba  fmouit. 

The  incision,  being  mnde  with  its  dire<?tion  as  above  given,  its 
abont  one  inch  below  the  bifurcation,  extending  fi-om  one-and-a-ha 
two  inches  above  and  beluw  this  point,  will  divide  Hrst  the  iutegu 
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and  with  this  the  tliin  plalysma  myoides^  some  iilaments  of  the  super- 
Jicialis  colli  nerve,  of  no  importance,  and  some  small  veins  passing  from 
the  anterior^  either  to  the  htternal  or  e,cter7inl  jugular  Btbu.  About 
the  center  of  the  wtmnd  the  edge  of  tlie  mastoideuJi  will  be  seen,  and 
below  this  (usually  I  the  anterior  belly  of  the  omo-hyoideus  (Fig,  28t», 
lower  half).  The  slieath  of  the  carotid  and  jugv1.ar  vein  is  now  exposed* 
often  nitwsed  by  the  thyroid  veins,  and  the  cernicalis  desrendens  artery, 
the  drsrejidenJi  iioni  nerve  almost  invariably  lying  njwn  the  center  of  the 
sheath,  being  panillel  with  the  axis  of  the  common  and  internal  caroiidft. 
In  two  instiinces  I  have  seen  the  superior  thyroid  arter}'  luni  directly 
down,  in  front  of  the  common  trunk,  for  an  inch  or  more,  and  then  turn 
abruptly  inward  to  be  distributed  to  the  thyroid  body.  Under  such  ab- 
normal conditions  this  vessel  would  probably  be  divided.  The  oouimuni- 
cans  norii  is  occasionally  found  oiv>ssing  the  sheath  from  without  inward, 
to  anastomose  vrith  the  descendens.  These  nerves  will  be  drawn  to  the 
outer  or  inner  side  of  the  wound,  as  is  most  convenient.  The  sheath 
should  be  oi>ene<i  on  its  tracheal  side,  as  far  as  possible  from  the  Jugu- 
lar -cein^  and  the  needle  passed  from  without  inward,  being  kept  close  to 
the  artery  in  order  to  avoid  wounding  the  rein  or  including  the  pnetimo- 
gmtric  or  sympathetic  nerves.  The  sheath  should  be  well  opened,  and 
the  artery  clearly  exposed,  so  that  the  needle  may  be  manipulated  with 
more  of  certainty  and  less  danger  from  these  too  common  and  unfurtu- 
naie  ncxridents.  In  seveml  instances  the  artery  has  been  tnmsfixed ;  the 
jugu/nr  has  been  wounded ;  the  p/ieu/tiogastric  or  sympathetic  nerves 
included  in  the  ligature,  for  want  of  precision  in  separating  the  artery 
from  the  vein.  Certainly  the  danger  of  slough  in  the  artery  is  not  so 
great  as  the  dangers  above  enumerated.  Just  as  the  needle  is  being  in- 
tn>duced,  pressure  alwve  upon  the  vein  would  empty  it  of  blood,  and  of 
Course  diminish  the  danger  of  wounding  it. 

The  operation  of  tying  the  carotid,  just  below  or  behind  the  omohyoid, 
is  pnictitndly  the  same  as  that  just  described  (Kig.  2801 

In  order  to  si^rure  this  vessel  at  the  root  of  the  neck,  an  incision  should 
be  made  in  the  carotid  line,  extending  from  the  stemo-davicular  articu- 
liilion  u]iward  a  distance  of  three  or  four  inches,  and  between  the  two 
ijcads  of  origin  of  the  stemo-mastoid  muscle.    This  will  divide  the  integu- 
ment, superiicial  fascia,  platysma,  and  deep  fascia,  and  some  descending 
»<u}ieriicial  nenes.    The  libei-s  of  the  sterno-mastoid  may  l>e  separated 
^nd  held  to  either  side  by  retractors.     Immcdintely  beneath  it  will  be 
found  the  anterior  jugular  vein,  and  some  small  hmnches  em])tying  into 
%.i.     If  not  easily  displaced,  they  should  be  secured  with  a  double  liga- 
tnre,  and  divided  between  the  threiids.     The  (il)ers  of  the  slerno-hyoid  or 
*tem(>-thyroid  mnscles  should  next  be  divided  on  a  grooved  director, 
and  turned  aside  or  separated  in  the  line  of  the  artery.     The  vessel  will 
l)e  seen  deeply  situated  in  the  line  ab-eady  given.     The  ligature  should 
be  passed  from  the  outer  side.     Or  an  L-sha]M*d  incision,  similar  to  that 
made  for  deligation  of  the  innominate  (Fig.  279),  may  be  made,  and 
the  carotid  found  by  separating  the  sternal  tendon  of  the  mnstoideus 
muscle  aud  turning  this  outward.      For  the  left  carotid  see  Fig.  281. 
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should  be  jMiased  around  the  artery,  from  the  outer  toward  the  inner 
side. 

In  the  **  Prize  Essay"  of  the  American  Mediral  Assnoiation  for  1878  I 
collected  histories  of  789  cases  in  which  the  common  carorid  arterj'  had 
been  tied  for  all  caaaes,  of  which  323,  or  41  jjer  cent,  died.  An  analysis 
of  these  cases  is  imjHJSsilde  here.  I  do  not  Ix'lieve  that  the  death-rate 
will  ever  again  reach  this  alarming  figure.  The  intro<luction  of  animal 
ligatures  and  antisei^sis  have  already  greatly  diminished  the  death-rate 
in  operations  upon  the  arteries. 
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Flo.  S8S. — nnritnntal  ncction  at  the  level  of  tlio  iwvwilb  rorvical  vcrt^hra.  1, 1,  Th«  right  and  loft  wm- 
ni(>n  Mirotiil  nrtcrleq  and  the  internal  ju/iiUr  volns.  S,  Tti«  ri;fht  iind  left  vertvbnl  nrtcrics  nod  vein*. 
Dirxvllv  liolwt-tD  tho  vvrtcltml  and  candid  urtcrios  U  m<cii  tlip  it.vniiiatboiiD  atrvr  and  tho  Uif(<hor 
tliyniiJ  nrtpn'  and  w>tup  'if  it«  bruiu-ho^,  Tho  imuiitnivjaMrio  ncrvM  bpd  8c«i  bctwi*n  knd  flli^hilr 
jwivterior  to  {ho  iiiU'tmal  jti^ulur  vo'ma  and  tiiu  ix-uinmn  curotids.  8,  Tnictiea.  i,  CK«u|diaKU«.  o* 
TrwuvvflnniUft  ojlli  urtvry  utid  vu'nis  and  dvicuudiiii;  bnuicbM  of  thfl  Kubclavum  titUiry,  6,  Corda  of 
bmcbial  [>1qsiis.    7,  7.  External  jiigvlur  vvin.     (AtWr  Braooc.) 

Thirty-four  cases  are  on  record  in  which  both  trunks  were  tied,  of 
which  twenty-iive  i-ecovered.* 

Ligation  of  the  Internal  Carotid  Artery — Anatomy. — This  vessel  is 
a  direct  continuation  of  the  common  trunk,  and,  while  straight  in  its 
lower  portion,  it  becomes  slightly  tortuous  ns  it  approaches  the  carotid 
canal.  An  abnonnal  branch  was  found  to  be  derived  from  its  first  portion 
in  seven  of  one  hundred  and  twenty  dissections. 

Operation. — The  position  is  the  same  as  for  tying  the  common  trunk. 

*  Op.eiL    Beo  also  Riogner'a  coa?,  "CentralMatt  fftr  Chirurgie,"  Ko.  26,  1884. 


Flo.  S8&. — Relation  oftho  veins  to  the  caroddt.    {IMo  «i«>.) 

er  side,  avoirting  the  jugular  rein  and  pneumogastric  nerve  ex 
nally,  the  exrternaJ  carotid  internally,  and  the  hi/pofflo/tsal  nerve 
perticially.  The  pJiarynffea  ascendens  is  in  intimate  relation  to 
internal  carotid,  running  parallel  with  it  on  its  inner  aspect.  0' 
sionally  the  first  cervical  ganglion  of  the  sympathetic  extends  as 
as  this  point.  It  will  be  avoided  by  keeping  the  needle  close  to 
artery,  ■ 

The  inteiTial  carotid  artery  has  been  tied  nineteen  times,  with  twi 
recoveries.*  In  six  of  the  fatal  cases  the  common  trunk  had  l»een  ] 
viously  and  ineffectually  secured,  and  in  the  remaining  case  I  tied 
common,  external,  and  internal  carotids,  in  removing  an  immense  tn! 
tt'liich  involved  thase  vessels.  The  X'^^'^^''  *1^^*1  from  shock  in  eigW 
hours.  I 

Ligation  of  the  External  Carotid  Artery.— Yviym  the  extensi^-e 
tribntion  of  its  branches  to  the  exposed  portions  of  the  neck  and  f: 
the  e^cternal  carotid  artery  demands  a  nioi*e  careful  cunsideratiou  I 
any  single  vessel  of  the  human  body. 


Op.eiU 
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Anatomp,— Leaving  the  common  trunk  at  the  upper  border  of  the 
thyroid  cartil^f/e,  well  forward  of  the  anterior  border  of  the  sterno- 
mastoid  rausrle,  this  vessel  arches  foi-ward  and  upward  (its  concavity 
looking  towani  the  lobule  of  the  ear)  until,  on  an  average  of  '93  inch 
above  the  bifurcation^  after  giving  olT  the  facial  bninch,  it  hims  ob- 
liquely npward  and  backward  to  a  point  opposite  the  insertion  of  the 
external  pterygoid  muscle  int()  the  neck  of  the  condyle  of  the  lower 
jaw,  where  it  terminates  by  dividing  into  the  teniporal  and  internal 
mao'il/urr/  arteries. 

Eight  ri'gular  branches  belong  to  this  vessel  (though  some  anatomists, 
among  whom  are  Ilyrtl,  Wilson,  and  Richardson,  descril)e  nine).  On 
its  anterior  aspect  arise  from  l>elow,  upward,  the  (Jtyrokha  ftuperfOTy 
linffiiali's,  Tnoitillarfs  externa^  and  maxillaris  interna.  On  its  poste- 
rior and  interaal  aspect  the  pkaryngea  a^cendens^  and  jjosteriorly  the 
occipitalis^  auricularis,  and  teviporalis. 


ADtarior  tctnponl. 


PoHterior  temponl.  - 


—  TmuTflrae  fedal. 
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—  InlemAt  maKiUary. 


Anrienlir.- 


Oc«if>it«l.  — 
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Sterao-mutoid- 
FbaiyniccAL  - 


•oxi 


\ 


.'"  Hyoid  bnutdb**. 


r. DesoendiDg  cervical. 


N.  Kt,— Tho  iKteniil  ouotid  uid  iu  brancbcik    Th«  >v«rAge  arrtn^cmcnt  of  OM  kvndiod  Hbd  twnlf •on* 
duMctioou  ^>y  tba  «aUior.    (Lil«  Biw.) 


The  usual  arrangement  of  these  branches  is  seen  in  Fig.  280,  which 
i«  the  average  of  one   hundred   and   twenty-one   dissections.      Abnor- 
ttuU  deviationa  frt^m  this  relation  of  the  branches  to  the  parent  ti'unk 
16 
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may  be   seen   in 
these  arteries  are 


shown 


occur  occasionally,  and  types  of  these 
and  288.  The  relations  of  the  veins  to 
Fig.  285. 

Opera/lon.~The  external  carotid  may  be  tied  in  the  majority  of  ca 
at  two  points,  viz.,  between  the  origins  of  the  thyroidtyi  jtuper/or  i 
Vngualls^  about  one  quarter  of  an  inch  alx)VB  the  septum  of  t)ifnrcati 
(see  Fig.  28G),  or  between  the  origins  of  the  m^ixilUiris  externa  and  ait 
culariSj  about  one  inrh  and  a  half  abiive  the  tJiy^roid  cartilage.    At 
lower  j>oint  of  election  the  operation  is  the  same  as  for  ligature  of 
inlernxil  carotid  on  the  same  plane,  except  that  the  external  carotia 
usually  from  one  quarter  t4)  one  half  inch  nearer  the  median  line  that 
irUernaJ. 

Notwithstanding  that  the  analysis  of  one  hundred  and  twenty-^ 
consecutive  dissections  has  convinced  me  of  the  propriety  of  ligattir 


1  ft  8 

Fio.  S8T. — Unu«uiil  nminroinent  of  the  Vmncliea  of  the  wrtmia!  airotid.  1,  The  lio:n»»I  and 
oonuDon  ofijiia.  2,  Tlic  Unifual  aad  facial  cupciior  tLyrclil  from  u  coaunou  ortjiiQ.  i,  V~ 
flrxt  tlvu  timudtcfi  to  each  other. 

this  vessel,  and  that  the  history  df  the  cases  in  which  it  has 
shows  a  rate  of  mortality  far  below  that  of  ligature  of  the  common 
yet  the  proximity  <if  large  and  important  branches  to  each  other,  j 
the  bifurcation  of  the  covimoji  carotid  in  many  instances,  makes  it  i 
utmost  importance  that  the  surgeim  should  proceed  with  great  cotb' 
dibci*etiou.     The  wound  should  be  thoroughly  cleansed,  and  the  v* 
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examined  with  scrupulous  care  above  and  below  the  ligature,  and  any 
collateral  bmnch  or  branches  within  less  than  one  quarter  of  an  inch 
shfxild  be  also  secured. 

Should  the  artery  be  found  to  be  normal  (as  in  Fig.  286"),  I  would 
phu;e  the  ligature  nearer  the  llngualls  than  the  bifurcation,  and  tie  this 
vessel  separately.  If  (as  in  Fig.  287,  H)  a  i-are  form  sh<)ul<l  exist,  I 
would  ligature  close  to  these  branches,  and  tie  each  of  them  in  its  turn. 
Tliis  same  conservative  rule  must  apply  to  every  case. 

The  operation  at  or  above  the  posterior  l>elly  of  the  digastric  is  com- 
parativel}'  safer,  and  is  applicable  to  all  lesions  above  this  point  Tlie 
incision  should  extend  from  the  lolnde  of  the  ear  along  the  ramus  of  the 
jaw,  down  tn  the  level  of  the  thyroid  cartilage.  Cutting  through  the 
superficial  structures,  the  artery  will  be  ftmnd  just  behind  the  iK>sterior 
belly  of  the  diga.stric  muscle. 

Alxtve  this  level — that  is,  after  the  artery 
enters  the  parotid  gland — it  is  so 'situated  that 
it  should  not  be  cut  down  up(m.  Tlie  incision 
would  inv(jlve  tha  facial  nertCy  causing  paral- 
ysis of  the  muscles  of  expression.  In  malig- 
nant disease  of  the  parotid,  where  this  gland 
is  removed,  the  vessel  may  as  well  be  secuneid 
here  as  not,  since  the  operation  itself  usually 
destroys  the  facial  nerve. 

It  is  a  remarkable  fact  that,  notwithstanding 
the  close  jiroximity  of  the  branches  of  the  ca- 
rutid,  in  a  number  of  instances  in  which  it  has 
been  ligsiturtMl  without  the  precaution  of  secur- 
iag  inime<liiite  collateral  branches,  there  has  not 
followed  secondary  ha?morrhage.  No  explana- 
tion of  this  fact  luis  appeared  so  definite;  as  the 
one  given  by  Prof.  U.  B.  Sands,  "  which  takes 
into  account  the  remarkable  reparative  power 
of  the  tissues  surrounding  this  vessel.  Suppu- 
ration is  extremely  rare,  the  wounded  tissues 
Irton  bw-ome  consoli<laled  by  plastic  material, 
ttd  secondary  hiemurrhage  is  prevented  by 
changes  occurring  outside  of  as  much  as  by 
changes  taking  place  within^  the  vessel  liga- 
tpred." 

On  accotjntof  the  importance  of  maintaining 
the  integrity  of  the  circulation  to  the  brain, 
licution  of  thu  comnum  carotid,  fur  a  lesion  in 
the  distribution  of  the  external  carotid,  sliould 
ncier  be  |)erfrinucd  when  a  sufficient  distance 

lains  between  the  lesion  and  the  Ijifurcatiou  of  the  common  trunk  to 
Bow  of  the  application  of  the  ligature.     1  have  the  histories  of  ninety- 
fliree  cases  of  ligature  of  the  external  carotid,  in  sixty-nine  of  which  this 
I  alone  was  tied.     Of  these  sixty-nine  cases  only  three  died,  while 
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the  death-rate  after  ligatnre  of  the  common  trank,  for  the  same  p^ 
wEks  41  per  cent.  ■ 

Ligation  of  the  Superior  Thyroid  Artenj — Atiafomr/. — This  brat 
was  present  in  every  instance  in  one  hundred  and  twenty-one  diss 
tions.  It  <»riginated  almost  invariably  on  a  level  with  the  thyp 
notch.  Tn  one  of  twenty-five  cases  it  will  be  found  to  have  a  « 
mon  origin  with  the  lingual,  or  the  lingual  and  fatual.  See  J 
287,  1,  2.  I 

Operation.— Vvkh  the  neck  in  the  surgical  position,  i.  e.,  with 
head  thrown  bark  and  the  face  turned  to  the  opposite  side,  make  aa 
cision  two  inches  long,  parallel  with,  and  one  fourth  of  an  inch  iu  fi 
of,  the  carotid  line.  The  center  of  this  incisicm  must  be  on  a  level  | 
the  thyroid  norch.  Immediately  beneath  the  skin  and  pl^jtynma  mifm 
will  be  seen  the  thyroid^  linfiuaJ.,  hyoid^  and  other  veins,  which  i 
assume  either  of  the  forms  or  relations  shown  in  Fig.  285,  A,  B,  b( 
most  common.  These  being  tied  and  'divided,  the  artery  will  be  fo 
opposite  the  point  above  indicated. 

The  thyro-hyoid  nerve  will  occasionally  be  seen  paasing  acrosa^ 
artery,  although  usually  nearer  the  median  line.  The  external  laryJ 
passes  beneath  it.  1 

Liyation.  of  the  Litiynal  Artery — Anatomy. — From  its  ortginJ 
ally  opposite  the  cornu  of  the  hyoid  bone,  it  ascends  obliquely  upn 
and  inward,  and  is  superficial  until  it  passes  underneath  the  *i 
hyoideujt  and  digastricus  (posterior  belly),  and  then  more  deeply  be! 
the  Jiyo-ylosKim.  j 

In  two  of  one  hundred  and  twentj'-one  cases  it  originated  in  con 
with  the  superior  thyroid,  and  in  two  other  instances  with  this  vessel 
the  facial.  In  thirty-one  of  one  hundred  and  twenty-one  ca.«*es  it  s 
from  a  trunk  common  to  it  and  tlie  facial,  being  abnormally  associaft 
one  in  every  three  and  a  half  dissections. 

Operation. — The  linymil  artery  may  be  secnred  either  beloi 
digastric  or  above  this  point,  where  it  i^asses  beneath  the  hy(vglos3d 

For  the  low  oj>enjtion  make  an  incision  as  in  the  case  of  the  st/pi 
ihyroidy  except  that  its  center  should  be  opposite  the  os  hyoid^s.  i 
artery  will  be  found  in  the  lingual  triangle^  l>ounded  posteriorly  hj 
external  carotid^  above  by  the  digaHric  muscle,  below  by  the  os  hyd 
The  middle  constrictor  muscle  is  l>ehind  it ;  the  platysma  viyoim 
front,  and  under  this  the  veins  above  noted.  The  hypoglossal  wA 
usually  just  above  it  as  it  crosses  the  carotid^  while  the  thyro~i 
branch  of  thi.s  nen-e  crosses  the  artery  on  its  way  to  the  musi 
supplies. 

The  high  operation  is  one  of  considerable  difficulty.  The  face  si 
be  well  turned  to  the  opposite  side,  the  chin  elevated,  and  held 
fectly  immovable.  Beginning  iirmiediately  over  the  os  hyoides.  nel 
median  line  of  the  neck,  an  incision  is  made  outward,  and  paralk4 
this  bone  as  far  as  the  great  cornu,  where  it  is  curved  upward  tt 
angle  of  the  jaw  (Fig.  289).  This  crescentic  flap  is  turned  up,  anq 
it  the  sub-maxiilary  gland,  in  a  gi*oove  on  the  under  surface  uf  \ 
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sal  nerve,  which  nms  parullel  with  and  above  the  artery.     Depress 
posterior  belly  of  the  digastric,  insert  a  rtiret'tor  l>eneath  the  pf>8lei 
Hlxjrs  of  the  hyo-glossus,  and  divide  these.     The  artery  will  T>e  fot 
just  beneath  this  muscle,  resting  upon  the  middJe  constrictor  of  i 
pharynx.  ■ 

The  b"g;iti<>n  of  thiH  artery  is  frequently  pmctioed  preliminary  t^ 
cision  of  the  tongue  for  malignant  disease,  and  occasionally  to 
hffimon-hage. 

Ligation  of  the.  Facial  Artery — Anatomy.— T\\^.  facial  artery 
present  in  one  hundred  and  twenty  of  one  hundred  and  twenty -one* 
sections.  In  the  instance  in  which  it  was  missing  its  facial  distribut 
was  taken  by  the  tranv rente  facial  from  the  iemporaL  and  its  cervi 
by  branches  from  the  lingual  and  the  extfriutl  carotid.  Its  origin 
usually  about  one  fourth  of  an  inch  above  the  lingual.  It  is  the  lo 
est  branch  of  the  external  carotid.  In  thirty-one  of  one  hundred  i 
twenty  cases  it  arose  in  common  with  the  lingual,  and  in  two 
stances  it  was  from  a  trunk  in  common  with  this  artery  and  the^a 
rior  thyroid.  J 

Operation. — In  its  cervical  distribution  this  vessel  will  require  w 
tied  at  or  near  its  origin  from  tlie  carotid.  The  incision  along  the  a 
of  the  carotid.,  as  given  before,  with  its  center  a  quarter  of  an  inch  ab 
the  hyoid  bone,  will  lead  to  the  facial.  The  posterior  l->eUy  of  the  dig 
trieus  will  be  found  with  its  center  usually  above  the  origin,  but  a 
crossing  the  artery.  The  ninth  nerve  is  just  below.  For  lesion  oCi 
vessel  in  the  face  it  can  bo  readily  8<HMired  as  it  crosses  the  infm 
maxilla  in  the  depression  at  the  anterior  border  of  the  7Jiasseter{\ 
200).  Before  making  the  incision,  which  should  be  parallel  with 
hori/^mtal  portion  of  the  inferior  maxilln,  the  sldn  should  Iw  \ 
pulled  up  fr()ni  the  neck,  so  that,  after  liealing,  the  cicatiix  will  fall 
low  the  jaw. 

Ligation,   of  the  Ascending  Pharyngeal— Anatomy. — This  art 
was  derived    fiom  the  external  carotid   in  one  hundred  and  ele 
of   one   hundred   and   twenty-one  cases,  and  fi-om  the  internal 
rotid  in  four  others.     It  usually  comes  off  ar  a  point  (»pposit€ 
origin  of  the  lingual^   and  occasionally  from   the  bifurcation 
primitive  carotid.     A  pharyngeal  branch  is  not  uncommon  fixii 
occipitnl. 

Operaiivn. — The  external  carotid  must  be  exposed  by  an  incisi< 
center  of  which  is  opposite  the  level  of  the  hyoid  bone.     The  vessel 
be  seen  ascending  between,  and  parallel  with,  the  external  and  inUk 
carotidji.  '  " 

One  fatal  case  is  recorded  from  hwrnorrhage  after  a  wound  of 
ascending  pharyngeal.  i 

Ligation  of  the  Occipital  Artery— Anatomy. —Th$i  occipital  ■ 
present  in  one  hundre<l  and  twenty  of  one  hundred  and  twenty-one' 
sections,  and  it  was  found  to  be  opposite  the  facial  in  the  major 
cases.  In  the  subject  in  which  it  was  missing,  a  large  l>niiirb  froB 
inferior  thyroid  (not  the  ascending  cervical)  took  its  distribution. 


Fia.  291.— LiffntioD  of  tt)«  ocoSpirn]  b^himl  llic  mof^tokl  procou  and  x\w  voiuiiioii  tem(>orml  mxirtlN 
also  BbowiDjf  ttiG  rclatioiLi  of  tlic  lacial  acrvc  tu  tlw  termiiial  portion  ol'  Uif  exterod  canrtidi 

to  the  gi'oove  on  the  under  surface  of  the  mastoid  process  will  sen 
valuable  guide. 

Tlie  ct)mmon  carotid  has  boen  tied  in  several  instances  for  lea 
the  oecipKal.     This  shouhl  never  be  done. 

Ligation  of  the  Posterior  AurievZar — Anatoyny.—ln  eleven 
hundred  and  twenty-one  dissections  this  vessel  nrose  from  the 
and  in  four  it  was  absent.     Its  origin  is  usually  one  inch  and  foi 
above  the  thyroid  notch. 
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Tor  anatomical  reasons,  in  lesions  of  tliis  artery  the  exhtnal  ca- 

roiid  ftUould   l>e  tietl,  just  alH)ve  the  posterior  belly  of  the  digastric, 

Wwwn  its  origin  and  that  of  the  occijiUal.     It  runs  under  the  pa- 

rorid  pland,  is  cnased  by  the  facial  nerve,  and  has  beneath  it  the  spinal 

arct??wi»ry. 

Liffith'on  of  the  Temporal  and  Internal  Maxillary  Arteriefi — Anat- 
wiv— The  t-emporal  and  internal  maj^illary  arteries  begin  at  the  temii- 
hifiuration  of  the  external  carotid,  in  the  substance  of  the  i)aiv>tid 
.ml.  at  an  average  distance  of  two  inches  and  nine  tenths  from  the 

JXoW\\. 

Operation. — The  temporal  artery  may  be  secured  by  a  perpendicu- 

iscision  immediately  in  front  of  the  tragus  of  the  ear,  where  it  cix)sses 

jygoma  superticially  {^'\g.  "2i)] ).     F()r  lesions  of  this  vessel  above  the 

ipoml  fossa,  and  often  in  wounds  in  this  region,   the  ligature  will 

since  dirwt  compression,   by  means  of    the  knf>tted 

will  suffice.     When  either  this  artery  or  the  internal  maxil- 

!/j/ am  wounded  in  the  substance  of  the  pui-otid  gland,  the  external  ca- 

rofifi  should  l)e  tied  at  the  posterior  belly  of  the  digastric.    The  sjime 

iiire  is  indicated  in  lesions  of  the  internal  nia^iUary,  in  its  deep- 

portioM. 

Uffotion  t\fthe  Internal  Jnffular  Vein. — The  intimate  relation  of  this 

tothe  internal  and  common  carotid  arteries  renders  it  accessible  by 

same  ineiaions  laid  down  for  the  ligation  of  the  arteries.    The  vein 

rontijfuous  to  the  artery,  and  is  external  and  slightly  superficial  to  it. 

lbt>I*?ft  side,  at  the  root  of  the  neck,  the  jugular  comes  more  to  the 

'Hi.  wliile  on  the  right  side  it  tends  to  the  outer  side. 

The  mles  which  apply  to  the  ligation  of  arteries  apply  with  equal 

"w  to  the  ligation  of  veins.     The  jugulars  should  !>e  encircled  vniU  an 

iiBialli^ture,  not  tied  with  a  lateral  loop,  as  has  been  practiced.     The 

needle  should  be  passeti  from  the  inner  side.* 

anterinr,  external,  and  posterior  jugular,  and  other  veins  of  the 

.  du  n<tt  demand  L'S|H.'cial  considemtidU.    W'lien,  in  oi>eratiuns  in  the 

k.  it  becomes  necessary  to  divide  them,  a  double  catgut  should  be 

M,  and  the  vessel  divided  between  tlie  two  ligatures. 

The  Subclavian  Arteries  and  their  Branches — Anatomy. — The  right 

htiatin,  Iar;ger.  shorter,  and  more  superficial  at  its  origin  than  the 

is  derived  from  the  innominate  behind  the  origin  of  the  camtid, 

t  the  level  of  the  ii])per  mai-gin  of  the  clavicle  (more  frequently  above 

below  this  line),  >>eliin<l  the  interval  between  the  two  tendons  of  the 

nif-maxfoidfus.     It  is  the  direct  continuation  backwai-d,  upward,  and 

*ard  of  the  arch  f^ the  innominate,  and  is  continuous  with  the  axil- 

arttry^  at  the  lower  edge  of  the  fii-st  rib.     Its  average  length  is,2-83 

IfllPS. 

^  The  Ifft  .fvhelnciany  derived  1  '23  inch  l>eytmd,  to  the  left  of,  and  more 
^■ply  situated  in  the  thorax  than,  the  innominate,  travels  almost  verti- 
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cally  ^^pwa^d,  until  it  mounts  above  the  npper  surface  of  the  first  rib, 
when  it  curves  very  abruptly  outward  and  downward,  passing  behind  the 
scalenus  anticus  and  thence  to  the  lower  edge  of  tlie  tirst  rib.  Its  length, 
in  the  average,  is  3*74  inches. 

Each  subclavian  has  three  surgiral  dlpfsians.    The  Jirxt  dirision  o£ 
the  right  artery  is  from  its  origin  from  the  injiominaie  to  the  inner  bor 
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der  of  the  scalenus anticux.  That  of  the  left  artery,  from  its  origin  at 
the  arch  of  the  aorta  to  the  inner  border  of  the  li-ft  scalenus  anticus 
(Fig.  202). 

The  second  and  third  portions  of  both  vessels  are  identical  as  re- 
gards dii*ection  and  relation,  being  different  in  rlie  origins  of  their 
respective  l)ranclie.'i.  The  second  surgical  dimsion  of  each  is  entire- 
ly to  the  hiJier  side  of  the  inner  border  of  the  first  rib.  The  third 
portion  rests  chietly  on  the  upper  surface  of  the  first  rib,  and  extends 
from  the  outer  border  of  the  scalenus  anticus  to  the  lower  border  of 
this  rib. 

The  first  portion  of  the  right  subclarian  varies  from  three  fourths  to 
one  inch  and  a  lialf  in  length,  the  average  length  being  1*16  inch. 

The  first  portion  of  the  le/t  artery  varies  finm  one  inch  and  a  half  to 
three  inches,  the  average  length  being  3*00  inches. 
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The  second  portion  of  tlie  riffftt  suMavmn  averaged  "58  inch,  the 
eame  division  of  the  le/l  subclavian  being  50  inch  in  length. 

The  third  portion  of  the  right  artery  is  a  little  less  ;  the  same  division 
of  the  l(ft  suhducian  a  little  more  than  \\\  inch  in  length. 

Nine  important  branches  arise  directly  or  indirectly  from  the  subclor- 
nian  arterifs :  the  t^ertebral,  ijiternal  mummary^  transi^er salts  coUi, 
suprascapular^  i7\ferior  th^roid^  cen>i(ralis  aseand^ns^  superior  inter- 
costal^ profunda  cervicis^  and  posterior  scapular. 

The  right  rerteOral,  the  branch  most  constant  in  origin,  arises  from 
the  superior  and  posterior  aspect  of  the  main  trunk  i,Fig.  2U3J  an<l  passes 
upward  to  the  verte- 
bral foramen,  in  the  Ascend ingCervk:al\ 
sixth  cerncal  verte- 
bra ;  at  times  to  the 
fifth;  less  frequently 
to  the  fourth.  The 
relationof  this  branch 
is  importjint.  In  the 
vast  majority  of  sub- 
jectjt  it  will  be  found 
between  one  fourth 
and  three  fourths  of 
an  inch  to  the  inuer 
side  of  the  inner  mar- 
gin of  the  scalenus 
aniicus. 

The  ?</?  vertebral 
CFip:.  292)  arises,  in 
-4  j>er  cent  of  cases, 
from   the  aorta.     In 

riiost  subjects  it  will  l)e  found  within  three  fourths  of  an  inch  of  the  left 
**oaIenuft  niiiscle. 

The  internal  mammary  artery  arises  at  the  inner  border  of  the  sca- 
lenus  anficus.  It  is  occasionally  from  the  thyroid  axis.  The  phrenic 
Her%-e  i)asses  usually  in  front,  occasionally  behind  it.  Behind  the  costal 
<5artilag»*s  it  runs  panillel  with  the  edge  of  the  sternum,  about  half  an 
jjioh  external  to  it. 

The  thyroid  axis  arises  also  just  within  the  scalenus.     The  inferior 

fhyroid  bninch  arises  from  the  axis,  in  almost  every  case  on  the  left  side. 

On  the  rights  in  twenty-six  ca.ses  examined,  it  originated  from  the  in- 

•Tittminate  in  three,  and  dirertly  froui  the  subrlaviaii  in  three  instances. 

It  passes  upwartl  (inclining  at  lirst  a  little  inw:ird>  until  it  arrives  at  a 

point  between  the  third  and  seventh  (incomplete)  rings  of  the  trachea, 

vhere  it  turns  abniptly  inward,  going  behind  the  common  carotid  and 

jugular^  in  fnmt  of  the  rerffbral,  and  is  distribulwl  chietly  to  the  lower 

iHiriion  of  the  thyroid  Iwxly. 

The  fra lis rer salts  colli  passes  outward  in  front  of  the  scalenus  muscle 
ind  the  phrenic  m^rt^e,  undenieath  the  omo-hyoid,  and  in  front  of  or 


Fio.  899.— FUn  of  th«  ritrht  euboUTUin  nncrr  and  lu  hnmcliea. 
the  uithor'B  diaaevtiouti.    ^Aliur  Qu«iu.) 


From 


232 


A  TEXT-BOOK  ON   SURGERY. 


between  the  cords  of  the  brachial  plexus,  and  is  distributed  to  the  tra- 
pezhia  iiui.scle,  standing  a  branc-h  in  th»^  dh*ection  of  the  posterior  border 
of  the  scupuhi,  which  anastomoses  with  the  posterior  scajndar  artery ; 
and,  when  tbis  lust  vessel  is  not  present,  this  descending  branch  is  con- 
tinued along  the  border  of  the  scapula  to  anastomose  with  the  subscapu- 
lar branch  of  the  axillary. 

The  suprascapular  artery^  intimately  associated  with  the  pre<;eding,. 
travels  sudtieiily  downward  and  outwaixl  from  its  origin  near  the  inner 
edge  of  the  scahnua  ntitivus^  iKisses  between  the  subclavian  artery 
and  veln^  in  front  of  the  phrenic  nerve^  crosses  in  fnmt  of  the  third 
division  of  the  main  trunk,  and  goes  to  the  supi'ascapular  fossa  under 
the  protection  of  the  clavicle,  anastomosing  with  the  dorsalis  scapuia 
of  the  suh.srapularis.  It  gives  oiF  a  br.inch  (fi-e«jueiitly  wounded  in 
operations  in  this  vicinity)  which  passes  behind  the  stertw-viastoideus 
and  along  the  upper  border  of  the  manubrium.  (It  is  not  usually  men- 
tioned. ) 

The  right  superior  intercostal  artery  comes  from  the  second  division 
of  the  subclavian  in  almost  every  instance ;  occiisionally  from  the  first. 
The  left  is  usually  from  the  first  division. 

The  posterior  scapular,  one  of  the  most  important  branches  of  the 
subclavian,  in  a  surgical  view,  since  it  must  be  in  dangerous  proximity 
to  a  ligature  applied  in  the  thii*d  surgical  division  (not  given  in  many 
standard  text-books,  except  as  an  occasional  branch  of  tliis  artery),  was 
present  in  iliirty-six  of  tifty-two  dissections,  or  69  per  cent.  It  was 
present  in  nineteen  of  twenty-six  on  the  riff/U  side,  and  in  seventeen  of 
twenty-six  on  the  left.  In  twenty-three  of  the  thirty-six  cases  in  which 
it  wa,s  presi'Ut  it  wa.s  derived  from  the  tliird  division ;  in  the  remaining 
thirteen,  from  the  second  division,  close  to  its  outer  limit.  On  the  riff/tt 
side  74  per  cent  came  from  the  subclavian,  within  one  fourth  o(  nn  inch 
to  the  outer  and  inner  side  of  the  external  border  of  the  scalenus  muscle  ; 
20  per  cent  external  to  this. 

On  tlie  left  side  82  per  cent  were  within  one  fourth  of  an  inch  to  the 
outer  and  inner  side  of  the  line  dividing  the  middle  and  external  thirds 
of  the  main  tnink  ;  18  per  cent  were  to  the  outer  side  of  this.  The  tend- 
ency of  this  important  branch  is  to  originate  near  the  scalenus,  i.  e„ 
within  one  fourth  of  an  inch  of  its  outer  edge.  When  this  vessel  is 
pi-esent  the  transrersalis  ci>Ul  is  small,  and  when  absent  the  desivnding 
branch  of  the  transversalis  takes  its  distribution.  l*assing  outward  be- 
hind the  mo.st  supei'ficial  cords  of  the  brachial  plexus,  it  turns  sharply 
downward,  along  the  posterior  border  of  the  scapula,  to  anastomose  with 
the  su/f scapular  branch  of  the  axillary. 

Operation — The  liighi  tSubclarian  in  its  ^irst  Surgical  Dinision. — 
The  incisions  are  the  same  aa  for  the  arteria-inm>minafn  (Fig.  279). 
AVhen  the  stemo-hyoid  and  stemo-thyroid  nui-sdes  have  been  divided 
on  the  director,  the  lidernal  jugular  vein  will  be  seen  directly  in  front 
of  the  artery.  It  may  be  drawn  to  the  inner  side  (or  outer,  if  more 
convenient),  carefully  using  for  this  purpose  a  dull  retractor.  Cuw 
must  be  exercised  not   to  injure  the  pleura  which   rises  against  the 
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in  deep  inspiration.     A  dull-pointed  aneurism-needle  may  now 

around  tiie  vessel,  taking  care  not  to  wound  the  subclavian 

anuminate  rein,   or  the  recurrent  laryngeal  nei-ve.     The  verlebraly 

fiml  mammari/,  and  bmnches  of  the  thyroid  axis^  should  also  be 

t  conditions  which  wiJ!  justify  ihis  o{X'm(icin  will  rarely  occur,  yet, 
the  operation  h  demanded,  every  source  of  danger  frfjm  ha^mor- 
should  be  avoided.    The  necessity  of  securing  the  carotid  at  the 
fwrne  oi»enition  must  })o  detemiincfl  by  the  operator.    I  am  of  the  opinion 
it  is  siiter  to  occlude  this  vessel  also. 

be  »uhclaf>ian  artery  has  been  tied  in  its  first  surgical  division  eight- 
ItimeA,  and  all  fatal.     In  five  of  these  csises  the  ciiuinion  carotid  was 
In  only  one  case  was  the  left  subclavian  tied.    Of  the  thirteen 
erationa,  two  (Ayres  and  Bullen)  were  for  the  arrest  of  hmmor- 
ifmm  shot  wounds  in  militaiy  practice,  with  one  death  in  half  an 
and  one  on  the  eighth  day,  fnun  hienion-hage.     The  other  eleven 
are  given  on  page  221.     In  only  five  of  these  thirtt^n  crises  is  the 
^  of  hiemorrhage  statetl,  and  in  eacli  of  these  the  bleeding  was  from 
dUtal  side  of  the  ligature,  the  proximal  side  being  closed.*     A 
[koiiwIwigH  of  this  fart  leads  me  to  insist  upon  the  ligation  of  the  verte- 
Ifanlimd  other  branches  of  the  first  division. 

five  instances  the  right  ciirotid  was  also  tied  simultaneously  by 
Parker,  Ilobart,  Cruveilhier,  and  Kuhl.     In  three  of  these,  fatal 
borrhage  ensued  from  the  distal  side  of  the  ligature. 

left  siihrlarian.  artery  was  tied  in  its  first  division  once  by 
era,  and  fatal  hemorrhage  occurretl  from  the  distal  end  of  the 

hjalion  of  ike  Left  Subclaman  Artery  in  Us  l^irRt  Suryical  Dtrta- 
Optration. — Fi'oni  a  ]ji)int  on  the  clavicle  one  fourth  the  distance 
Ihim  the  center  of  the  interclavicular  notch  to  the  acromion  process  com- 
m^nrp  an  incision,  and  carry  it  to  (he  inner  border  of  the  steraal  tendon 
yf  the  mastoid  muscle.  From  the  inner  extremity  of  this  line  carry  a 
Moood  incision  for  three  inches  along  the  anterior  border  of  the  stemo- 
1"us.  In  dissecting  this  flap  lift  with  it  the  mastoid  mnscle  divided 
-,  i  ;ue  director,  then  divide  the  sterno-hyoid  ami  Miyruid  muscles,  and 
M  (or  the  pulsation  of  the  artery,  which  ascends  deeply  behind  and  a 
Bnle  outside  the  stemo-clavicular  articulation.  The  internal  jugutar 
Tein  will  be  drawn  oatwnrd.  and,  pas.slng  the  finger  along  the  inner  hor- 
^*Tof  the  scaletrus  muscle,  the  artery  \\-ill  be  felt  to  pulsate  (Fig.  281). 
^thoracic  duct  usually  is  to  the  right  of  and  a  little  behind  the  artery 
'^pponte  the  npper  bonier  of  the  sternum.  On  a  level  with  the  insertion 
'•f  the  ^wr/f//?/x  it  arches  to  the  left,  crosses  in  frrmt  of  the  Sffhclavian^ 
in  fmnt  of  the  scat^nus^  behind  the  internal  judulnr,  and  curves  down- 
»3n!  to  empty  into  the  »iihclapian  at  its  junction  with  the  juffislar  to 
form  the  left  innominate  Ki^xn.  On  account  of  the  intimate  relari(m8  of 
ihe  thoracic  duct  to  the  left  subclavian  artery  as  this  vessel  goes  behind 


*  The  flothor's  "*  Essays/'  William  Wi>od  &  Co.,  1678. 
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the  scalenus^  the  ligature  should  not  be  attempted  close  to  this  muscle, 
nor  should  the  dissection  be  earned  fully  to  the  scalenus.  The  artery 
sliould  l)e  tied  as  luw  down  as  possible,  the  diwt  being  less  likely  to  be 
injured  here,  since  in  jwjssing  l)ehind  the  aorta  it  is  dee]>er  than  the 
artery.  It  will  be  found  behind  and  to  the  right,  the  pneumogastric  in 
fitjnt  and  to  the  riglit,  ttie  left  vena  innominata  crossing  in  front,  while 
the  pleura  is  directly  behind. 

The  vertebral  and  other  branches  of  the  left  subclavian  are  in  such 
proximity  to  the  thoracic  duct  that  it  will  be  dangerous  to  attempt  to  tie 
them  at  thiu  point. 

Ligation  of  the  Subclavian  Arteries  in  their  Second  and  Third  Sur- 
gical IHvisions — Operation. — The  procedure  is  essentially  the  same  on 
the  two  sides.  Place  the  shoulders  upon  a  cushion,  pull  downward  on 
the  arm  of  the  side  to  be  operated  upon,  and  turn  the  patient's  face  to  the 
opposite  Hide.  Find  the  location  of  the  scalenus  anticus,  as  in  the  pre- 
ceding operation.  Slide  the  skin  well  down  upon  the  clavicle,  and  along 
this  bone  make  an  incision  three  or  four  inches  in  length,  commencing 
one  inch  to  the  inner  side  of  the  scalenus  muscle  and  terminating  near 
the  anterior  edge  of  the  trapezius.  Allowing  the  skin  to  resume  its  nor- 
mal relations,  the  incision  will  be  carried  above  the  clavicle.  Upon  a 
direct<»r  divide  the  outermust  of  the  clavicular  fibers  of  the  mastoid 
muscle.  The  internal /tt*7M/ar  rein^  seen  in  the  anterior  jiorJion  of  the 
wound,  will  be  carefully  drawn  to  the  inner  side,  the  operator  keeping 
well  above  the  junction  of  this  with  the  subclanan,  and  thus  avoiding 
the  lymphatic  duct. 

A  prominent  plexns  or  gronp  of  veins,  vii.,  the  external  jugular y 
transmrsalis  coUi,  and  suprascapular^  will  be  seen  traversing  the 
wound,  coming  from  their  respective  origins,  toward  the  suhclaviau^ 
near  the  jugular.  These  should  be  secured  with  a  double  ligature,  and 
divided,  or  held  aside.  Dissecting  carefully,  the  suprascapular  and 
transcersalis  colli  arteries  will  Ix'  observed  running,  in  general,  in  the 
dii'ection  of  the  tirst  incision.  Tlie  posterior  belly  of  tho  omo-hyold  may 
be  found  in  the  upper  margin  of  the  wound,  crossing  the  scalenus  at 
about  a  right  angle.  The  transcersalis  colli  and  the  s/tprascapular  may 
be  secured  or  held  to  one  side,  the  linger  passed  along  the  scalenus  until 
the  tubercle  on  the  first  rib  is  felt,  immediately  behind  which  the  artery 
will  be  found.  If  it  shall  have  been  determined  to  tie  the  artery  in  its 
second  portion,  tho  scalenus  anticus  muscle  will  be  cut  uj)on  a  direc- 
tor, the  operator  being  careful  to  avoid  the  phrenic  nerve,  which  crosses 
the  muscle  in  front,  coming  fnmi  above  downward  iind  inward.  (Tt  is 
between  the  layers  of  the  sheath  of  this  muscle.)  The  ligjitun*  is  next 
passed  around  the  artery  fi-om  before  backward,  care  being  taken  not  -to 
woimd  the  pleura. 

If  the  third  division  of  the  artery  is  to  be  secure<l,  the  part  of  the 
above  openition  relating  to  the  division  of  the  scalenus  will  be  <unit- 
ted.  The  nearest  cord  of  the  brachial  ])lexus  must  be  carefully  ex- 
clude<l,  posteriorly  to  the  arterj' ;  the  subclavian  vein  in  fi-ont  and  be- 
low (Fig.  a^). 
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The  subclavian  arteries  have  been  tied  behind  the  scalenus  anticua 
thirteen  times,  with  four  recoveries.  All  of  the  fatal  cases  were  on  the 
light  side. 
I  In  one  of  the  "  Prize  Rssays"  of  the  American  Medical  Association  I 
published  the  histories  of  two  huudred  and  lifty-onc  ligations  of  the  sub- 
clavian artery  in  its  third  surgical  division,  of  which  one  hundred  and 
thirty-four  ended  fatally.  A8  far  as  thesti  historiea  relate  to  aneurism 
they  have  been  given.  A  study  of  the  remaining  cases  led  me  to  con- 
clude that  in  all  lesions  causing  dangerous  haemorrhage  in  the  upper 
brachial  or  axillary  regions  an  effort  shoulil  l>e  nia<le  to  rontntl  the  bleed- 
ing at  the  seat  of  injury.  Failing  in  this,  deligation  of  the  subclavian, 
in  its  third  division,  is  demanded. 

Ligation,  of  the  Vertebral  Artery — Operation. — Locate  by  pressure 
the  carotid  tul)ertTlB  (the  transverse  piDcess  of  the  sixth  ceiTical  vertebra). 
The  jMiint  at  which  the  artery  is  to  be  secured  is  one  inch  directly  below 
this  bony  prominence,  which  must  be  the  center  of  a  perpendicular  in- 
cision, four  inches  in  length.  Commence  the  incision  at  the  outer  bor- 
der of  the  stenio-mastoid  muscle,  where  the  external  jugular  vein 
crosfses.  The  internal  juguhir  is  seen  and  drawn  iuwiird.  Tiio  transverse 
cenical  artery,  and  one  or  two  smaller  veins,  are  met  with  next,  and 
drawn  to  the  outer  side  of  the  wound.  The  scalenus  anticus  muscle  is 
aow  brouglit  into  view,  and  to  the  inner  side  of  this  a  depi-e-ssion  be- 
tween this  muscle  and  the  longus  colli.  In  this  sulcus  the  artery  lies, 
the  vein  being  in  front  of  it.  In  my  case  I  had  to  tie  the  vein  with 
a  double  ligature,  divide,  and  turn  the  ends  aside  in  order  U)  secure  the 
artery. 

Lfgatiori  of  tlie  Internal  Maimaary — Operation. — This  vessel  may 
lie  secured,  as  has  l>een  descrilied,  close  to  the  parent  trunk,  or  it  may 
V)e  tied  in  one  of  the  intercostal  spaces.  In  the  third  or  fourth  space 
make  an  incision,  about  two  inches  in  length,  oldiquely  from  ^Wthout 
inward  and  downward,  the  center  of  which  should  bo  about  half  an 
inch  external  to  the  edge  of  the  sternum.  Divide  the  fibers  of  the 
j>ectoralis  major  and  the  intercostal  muscle,  and  clear  away  the  tisanes 
A\ith  a  bIunt-]Kiinted  instrument.  The  arterj',  with  its  venn*  comites, 
■will  be  seen  in  front  of  the  Iil>ers  of  the  triangularis  sterni,  which  sepa- 
Tatea  it  from  the  pleura  on  the  right  and  the  mediastinum  on  the  left 
nide.  In  separating  the  veins  from  the  artery,  care  should  be  taken 
not  to  break  through  the  thin  structure  iHJtween  tho  vessel  and  the 
cavity. 

The  other  bi-anohes  of  the  ^i/Manian.  artery  do  not  require  especial 
consideration.  The  inferior  thyroid  is  often  tied  in  the  removal  of 
l^itre.  I  have,  in  six  opeiations,  found  and  deligated  it  prior  to  ab- 
lation of  a  bronchocele.  It  vdW  usually  be  seen  on  the  tracheal  side 
of  the  common,  carotid^  just  below  the  anterior  belly  of  the  omo- 
hyoid. 

Ligation  of  the  Axillary  Artery ~ Anatomy. — This  artery  may  be 
tied  at  any  ])art.  of  its  course.  On  account,  however,  of  the  difficulty  of 
approach  uf  that  jurtion  beneath  the  i>ectoralia  minor,  it  is  usually 
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secured  in  the  axilla,  below  tWa  point,  or  between  the  npper  mai^n  ( 
this  muscle  and  the  lower  border  <»f  the  first  rib. 

Operation. — With  the  head  thrown  back  and  the  shoulders  elevatw 
allow  the  arm  to  remain  l>y  the  side  of  the  lM»dy.    About  two  inches  froi 
the  sternal  end  of  the  clavicle,  and  half  an  inch  lielow  its  inferior  Injnle 
carry  an  incision  outward,  pandlel  wilh  this  bone,  a  distsinre  of  fiv 
three  to  four  inches.     This  incision  may  divide  a  snperticial  vein  whi* 
passes  from  the  cephalic  over  the  cla\icle.     The  clavicular  libers  of  l) 
jX'Ctoralis  major  and  the  costo-coracoid  membrane  are  dividetl  upt 
the  director.     The  axillary  vein  will  then  be  seen  in  the  anterior  pc 
tion  of  the  wound,  lying  in  front  of  the  artery,  which  may  Ije  fell 
pulsate,  or  seen  just  external  to  it.     More  external   still   may  Ih«  m 
the  anterior  cord  of  the  brachial  plexus,  while  in  the  li>wer  portion 
the  wound  the  cephalic  vein  crosses  over  to  empty  into  the  axiUar 
below  the  clavicle.     Beneath   the  clavicle  the  subclanus  muwie  mi 
be  seen.     The   needle   should  be  passed  from   before  backwanl. 
necessary,  a  second  incision  may  be  made,  be;;pnninjB:  in  the  center  oft 
first  and  carried  in  the  direction  of  the  axilla,  as  recommended  by  ' 
berlain. 

This  operation  is  somewhat  more  diflScnlt  than  ligation  of  the 
elavian  in  its  third  division,  but  it  is  ]>refemble,  on  acc<»unt  of  M 
farther  removed  from  the  heart.     Pel|>ech  advised  an  incision  beginni 
at  the  junction  of  the  middle  and  outer  third  of  the  clavicle,  and  sq 
rating  the  deltoid  and  pectoralis  muscles.  J 

Operation  helow  the  PfctAitaVs  Minor. — Shave  r*nd  cleanse  the  aro 
and  extend   the  aim  at  a  right  angle  to  the  body.     Divide  the  d 
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tance  between  the  two  folds  of  the  axilla  into  thirds*  and  the  ji 
of  the  anterior  and  middle  thirds  -wWl  indicate  the  position  of  th*? ; 
On  this  line  make  an  incision  in  the  axis  of  the  ann,  well  up  into  thel 
ilia.    Cutting  through  the  skin  and  fascite,  the  contents  of  this  spacej 
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be  seen.     The  vein  lies  intprnal  to 

the  artery,  often  overlapjiing  it,  and 
should  be  druwn  carefully  backward. 
The  median  nerve  overlies  the  artery, 
or  is  on  its  anterior  asjwct,  and 
should  be  drown  forward  when  the 
needie  is  passed  from  behind  forward 
(t^g.  294). 

Ligation,  of  Vie  Brachial  Artery 
— Anatomy, — This  artery  lies  in  the 
furrow  along  the  inner  border  of  the 
coraco-brachialia  and  birei»s  muscles, 
tending  more  and  more  to  the  front 
as  it  nears  the  elbow-joint.  In  the 
lower  half  or  three  fourths  of  its 
coiirBe  it  has  its  veiue  comites  on 
either  side,  with  occasional  commu- 
nications across  the  track  of  the  ar- 
tery. The  median  nerve  crosses  it 
by  the  front»  from  the  outer  side, 
on  its  way  to  the  forearm,  while 
the  basilic  vein  is  wel!  to  the  in- 
ner side.  As  this  vein  passes  up 
toward  llip  axilla  it  pierces  the  de«»p 
'fkucia,  and  lies  on  the  inner  side  and 
close  to  the  artery,  joining  with  the 
venie  comites  to  form  a  single  large 
trunk. 

Operation. — A  line  drawn   from 
fhe  junction  of  the  middle  and  ante- 
rior tliirds  of  the  axillaiy  space  (as 
above  given)  to  the  middle  of  the 
elbow-joint,  in  front,  will  pass  over  the 
brachial  artery  in  its  entiiv  length. 
The  place  of  election  is  the  middle  of 
tlie  arm.    At  this  point  make  an  in- 
cision, three  inches  in  length,  ovt^r 
the  artery  and  in  its  axis.     Divid- 
ing  the  skin  and  deep  fascia,  the 
vrliite  cord  of  the  median  nerve  will 
\ye  tirat  seen,  on  thi;  outer  side  of  the 
brachial,  overIax)ping  the  companion 
Tein  on  this  side.     Just  internal  to 
thl**  Ls  the  artery,  with  the  other  ac- 
companying vein  and  the  basilic  in 
ploftfi  lY'lation  (Fig.  295).     Tlie  liga- 
ture should  be  passed  from  the  in- 
ner toward  the  outer  side.    The  op- 
17 


'%^. 
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Fia.  S0&,— Liention  of  tho  bmvhial  oca;  Utv 
midJis  iiii^  the  lower  third. 
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eration  above  this  point  is  essentially  the  »ime.  In  the  lower  tliird 
of  the  arm  proceed  as  follows :  On  a  level  with  the  con<lyIes  of  the 
hnmeniH,  ami  betwet*u  the  ujediau  basilic  vein  and  the  tendon  of  the 
biceps,  cornmence  an  incision,  which  is  carried  upward  three  inches 
in  the  brachial  line.  Cutting  throngh  the  deep  fascia,  the  artery  is 
readily  found  to  the  radial  side  of  the  median  nerve,  and  surround- 
ed by  its  veins  (Fig.  297).  The  needle  is  passed  fix)m  the  inner  side. 
Occasionally  the  bnidiial  artery  is  double,  while  more  frequently  it 
bifurcates  into  the  radial  and  ulnar,  at  a  varying  distance  above  the 
elbow. 

Ligation  of  the  Ulnar  and  Radial  Arteriefi.—TYiQ  radial  artery 
may  be  tied  immediately  above  the  wrist,  or  in  the  upper  third  of 
the  arm. 

Operation,  at  the  Wrist. — A  vertical  incision,  one  inch  and  a  half 
long,  is  made  in  the  center  of  the  depression,  In'tween  the  outer  bor- 
der of  the  radius  and  the  radial  border  of  the  extensor  carpi  radialis 
muscle.  Immediately  beneath  the  deej)  fascia  the  artery  will  be  ob- 
served, with  its  tience  coviites,  from  which  it  is  separated  and  tied 
(Fig.  29(5). 

To  lind  the  artery  in  the  upper  third,  draw  a  line  from  the  middle 
of  the  elbow-joint,  in  front,  to  the  styloid  x)roce8s  of  the  radius.  Along 
this  line  maUe  an  incision,  about  three  inches  in  lengtli,  avoiding  the 
superficial  veins,  if  possible.  Cutting  directly  down,  the  artery  will  be 
found  between  the  supinator  longus  externally  and  the  pnmator  radii 
teres  on  the  ulnar  side.  The  radial  nerve  is  well  to  the  radial  ?(ide,  and 
the  venffi  comites  on  either  side  (Fig.  297). 

Tlie  ulnar  artery  may  be  tied  at  t!ie  bend  of  the  elbow,  and  near  the 
wrist.  As  it  passes  beneath  the  pronator  radii  teres  and  flexor  muscles, 
it  is  so  deeply  situated  that  an  attempt  to  deligate  it  here  ia  not  justifi- 
able. Above  this  point  it  may  be  secured  by  a  downward  extension  of 
the  inrisi<m  given  for  ligature  of  the  brachial  at  the  Ijend  of  the  elbow 
(Fig.  297). 

Near  the  wrist-joinf  an  incision  should  be  made  about  a  quarter  of 
an  inch  to  the  radial  side  of  the  tendon  of  the  flexor  carpi  ulnaris  muscle. 
This  incision  should  commence  one  inch  above  the  level  of  the  pisifonn 
bone,  and  extend  upward  one  inch.  The  ulnar  ner\'e  will  be  seen  partly 
concealed  by  the  tendon,  while  the  artery  and  its  accompanying  veins 
are  immediately  on  its  radial  side  (Fig.  290). 

Ligation  of  the  Interr^ostM  Arteries — Anatomy. — The  artery  lies  be-, 
hind  and  near  the  lower  Iwrder  of  the  rib,  the  vein  above,  and  the  nerve 
below  it.  From  near  the  angle  of  the  rib  to  the  vertebral  column  it  is 
separated  from  the  thoracic  cavity  by  the  pleura  alone,  but  in  front  of 
this  it  runs  between  the  two  layers  of  intenxtstal  muscles. 

Operation. — An  incision  should  be  made  just  along  the  lower  bor- 
der of  the  rib.  After  passing  through  the  outer  plane  of  intercostal 
muscles  the  artery  may  be  seen  and  se<'ured.  Or,  failing  in  this, 
take  a  long,  curved  aneurism -needle,  and  thn.»ugh  a  puncture  near 
the  lower  border  of  the  rib  pass  it  behind  the  artery  and  around  the 


I 

1 


I 
I 
I 

I 


260 


A  TEXT-BOOK  ON  SURGERV. 


rib,  taking  care  not  to  puncture  the  pleura.  When  the  point  of 
needle  is  felt  at  the  upper  margin  of  the  bone,  another  punctnn 
made  to  allow  its  escape.  The  needle  is  now  armed  with  a  strong  i 
gut  and  withdrawn.  A  pellet  of  sublimate  gauze  is  laid  over  the  si 
l^tweeu  the  points  of  exit  and  entrance,  around  which  the  Itgatnrt 
tied.  In  excei)tional  cases  it  may  be  net^essary  to  remove  a  portioi 
the  rib. 

Ligation  of  the  Abdominal  Aorta — Anatomy, — ^The  aorta  usna 
bifurcates  upon  the  l»ody  of  the  fourth  lumbar  vertebra,  a  little 
the  left  of  the  median  line.  This  iwint  is  on  a  level  with  the  hi^ 
est  point  of  the  iliac  crests,  and  is  a  little  to  the  left  of  and  be]< 
the  umbilicus.  The  point  of  election  is  one  inch  above  the  bifor 
tion. 

Operation,  Median. — In  the  tinea  alba  make  an  incision,  six  ind 
long,  the  center  of  which  corresponds  to  the  umbilicus.  When  wit] 
an  inch  of  the  navel,  cur\'e  to  the  left  three  fourths  of  an  inch,  and  i 
inch  farther  on  regain  thn  middle  line.  Divide  all  the  tissues  down 
the  parietal  periUrafCum,  and  then  arrest  all  bleeding  before  oi^ningti 
After  opening  into  the  cavity,  the  tnin.svei-se  colon  should  he  dlsplai 
upward,  and  the  small  intestines  brought  out  through  the  wound  s 
secured  in  a  soft  rubber  cloth,  kept  warm  with  sublimate  towels.  W 
the  iingt'r-uail  or  a  blunt  direetor  scratch  through  the  peritonffiun 
expose  the  aorta,  arfiund  wliidi  a  large  animal  (or  silk)  ligature 
be  passed  from  the  right  side. 

Lateral  Incision. — From  the  free  end  of  the  loft  eleventh  rib  i 
mencean  incision,  which  carry  downward  to  within  three  founli^d 
inch  of  the  anterior  superior  iliac  spine,  thence  parallel  with  Pen 
ligament  to  its  middle.  Divide  the  three  abdominal  muscles  doi 
the  parietal  peritonicum.  When  this  is  i-eached,  use  the  ting<*r 
nails  of  which  have  been  closely  pared,  and  lift  the  peritona?nm  froB 
posterior  abdtmiinal  wall.  Passing  over  the  posterior  iliac  crests  andl 
the  iliac  fossa,  the  ridge  formed  by  the  psose  muscles  is  reachedj 
must  be  crossed.  The  lumbar  nerves  and  ureter  should  be  avoided,! 
by  a  free  dilatation  of  the  wound  and  concentration  of  light,  the  • 
may  be  seen  and  tied,  about  three  inches  above  the  lumbo-sacnil  ji 
tion.  Of  these  two  procedures  the  former  is  anatomically  and  tior^ 
preferable.* 

Ligation  of  the  Common  Iliac  Artery— Anatomy.— 'Dx^  con 
iliac  arteries  extend  from  the  left  side  of  the  body  of  the  fonrth 
bar  to  the  aacro-lnmbar  junction.     It  is  crossed  by  the  ureter  in  n 
near  its  bifurcation,  and  by  some  lilanients  of  the  sympathetic  III 
higher  up.     The  left  cf)mmon  iliac  vein  lies  wholh'  internal, 
on  a  plane  somewhat   deeper  than  the  artery.     The  inferior 
teric  vein  cnisses  the  left  artery,  but  ia  wiihin   the  peritoneal 
The  right  iliac  artery  crosses  in  front  of  both  the  iliac  veinft. 
at  a  right  angle  to  the  left  vein  and  obliquely  over  the  right, 


*  The  abdomiDol  aorta  has  been  tied  ten  cimea,  all  ratuL 


262 


A  TEXT-BOOK  ON  SURGERY. 


Lateral  I iiHsion, — Same  as  for  the  aorta.*    The  anterior  in<: 
preferable. 

Llffation  of  tha  Intern/il  and  External  Ilifi<*  Arterifn — Anai^ 
The  internal  iliac  artery,  less  tlum  two  inches  in  lengtli,  haa  the, 
in  front,  its  accompanj'ing  vein  and  the  Jumbo-sncral  nerve  behind 

Operation. — Through  the  Peritonaeum.  —  Proceed  as  in   thfl 
o])«ration  for  the  primitive  i!iac.     If  necessary,  a  transvei*se 
may  i>e  added  to  that  iu  the  Unea  alba. 

Behind,  th^  Peritonauvi. — One  inch  and  a  half  internal  to  the  a£ 
superior  spine  of  the  ilinm  begin  an  incision,  which  travels  dora 
and  inwai'd  across  the  track  of  the  external  iliac.  Be  careful  not  ta 
the  deep  incision  fai'  enough  internally  to  divide  the  epigastric  ai 
Cut  down  to  the  parietal  peritoneum,  and  separate  this  from  its  , 


'^<r. 


Fio.  999.— LIf[iUoa  of  tbv  glutvul,  uitcruiil  pudk,  imd  aciatiu  uMvrib*, 


•  TIiiB  artery  lias  been  tied  about  ^ereiiU  times.     For  aneurism  abuut  88  {wrosDll 
while  for  Lffimorrbago  almost  everv  cjjao  ended  fatally. 
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to  the  a)>doTninal  wall  and  ilinr  fossa,  along  the  iliac  artery.  When 
bifuivation  is  reached,  draw  tirmly  with  a  retractor  uiwn  the  iipper 
Up  of  till*  wound  and  pass  the  needle  from  the  inner  vside.*  This  opera- 
tion miiy  be  demanded  in  aciatie  or  gluteal  aneuriHin,  ur  hamoiThage 
b\xa  lUtse  vessels.     The  fonner  method  is  preferable. 

Tfi/  fitfitatl  Arfert/,  — ^fake  a  five-inch  incisi(*n,  nn  a  line  extending 
tiwm  lUt*  spine  of  the  last  lumbar  vertebra  to  the  ti-ochanter  major.  The 
6enU?rol  this  line  will  indicate  the  ywint  at  which  the  artery  emerges. 
ficpMaie  with  a  dull  instrument  thn  fibers  of  the  glutens  maximus,  dis- 
ifece  antfriorly  the  gluteus  medius,  and  find  the  groove  between  the 
■Jj^us  and  the  pyriformis.  Follow  this  groove  upward  to  the  bony 
of  the  notch,  and  the  artery  and  veins  will  be  found  (Fig.  209,  upper 


Fio.  800.— Ligfttkin  of  the  iutcra«l  pudlo  \n  the  poriniFUin. 

JhtSciaiic. — Make  an  incision,  five  inches  long,  on  a  line  from  the 

Sof  the  sacral  spines  to  the  trochanter  major.     Separate  the  fibers 

i^atena  maximus  and  find  the  lower  border  of  the  pyriformis.     The 

''  *71»#  interaot  iUu  han  beoo  tied  «bont  thirty  times,  wi!h  a  death-rnte  of  66  per  cent 
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great  cord  of  the  sciatic  nerve  will  now  be  seen  emerging  from  beneath 
the  miisi'le^  and  immediately  in  front  of  this  the  small  st'iatio.  nerve  and 
the  sciatic  arteiy.  The  internal  pudic  artery  is  just  anterior  to  this, 
upon  the  spine  of  the  Ischium  (Fig.  2U9,  middle  incision).  The  sciatic 
artery  may  also  be  secured  opposite  the  iiiher  iscJdU  along  the  outer  bor- 
der of  which  it  runs  (Fig.  299,  lower  incision). 

The  Internal  Pudic  in  the  Perinwum. — With  the  patient  supine 

and  the  thigh  abducted, 
''  ''  '-    '  ■         '~  make  an  incision  in  a  line 

with  the  symphysis  pubis 
and  ttiber  ischil  The 
artery  will  be  found  as 
it  runs  along  the  inner 
margin  of  the  ramus  of 
the  pubis  (Fig.  300). 

Ligation  of  the  Mx- 
temal  Iliac  in  its  Loieer 
Portion.  — The  external 
iliac  has  in  relation  to  it 
the  accompanying  vein 
intemally.  The  spermat- 
ic vessels  cntas  it,  and  in 
the  male  the  vas  deferens 
is  internal  to  it  at  the  in- 
guinal ring. 

Operation. — One  inch 
to  the  inner  side  of  the 
anterior  superior  spine 
of  the  ilium  commence 
an  incision,  wliich  Is  car- 
ried in  the  din^ction  of 
the  midille  of  Poupart*s 
ligament,  and  terminates 
one  inch  above  this  point, 
without  entering  the  in- 
ternal ring.  Divide  the 
thi-ee  mn.'*cles  down  to 
the  transversalis  fascia, 
arrest  all  bleeding,  divide 
the  fascia  carefully,  re- 
tract the  upper  lip  of  the 
wound,  and  lift  the  peii- 
tontcnm  from  the  iliac 
fossa  and  artery  (Fig.  301).  Displace  any  overlying  lymphatics  and  in- 
troduce the  needle  from  the  inner  side.* 


\i 


Flo.  801, — LigBti'rn  of  Uto  external  ilinc  in  its  loirer  partiou,  uad 
01'  the  l«tiioral  iu  Uuutvr's  csduI. 


*  MfiQtioii  of  tbc  external  Ulno  haa  prored  fatal  to  &1mo»t  every  instonoe  in  whicli  it  wu  tied 
for  hteniurrltJi^e.    Fur  uaeurianjtboat  67  per  cent  recover. 
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TheAeep  efrcu7r{/l^x  and  the  epignntric  branches,  which  arise  abom 
I  inch  atwve  the  ligament,  may  also  be  tied  by  this  incision.  In 
lupper  [K»rtion  this  vessel  may  be  secured  by  the  same  operation  as  for 
Fci'mmon  iliac. 

Ligation  of  (fte  Femoral  Artery — Anatomy. — At  Poopart's  li^^ment 
I  rein  is  on  the  same  jjlane  as  the  artery,  and  immediately  internal  to 

One  quarter  of  an  inch  to  the  outer  side,  and  deeper  tlian  (he  artery, 
I  the  anterior  crural  ner^-e.  One  inch  and  a  IiaJf  fn>m  the  ligament  the 
fvTula  femoris  arises  from  the  outer  aspect  of  the  common  tnmk, 
[from  one  to  two  inches  lower  passes  behind  the  superficial  femonil. 

rinofaes  from  Poupart's  ligament  the  relations  have  changed  to  such 


.  - . .,  J=- 
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Fto.  sot. — Lij^ktioD  ol  \ht  liuperllcta]  feuoril  Id  ScArpft**  SfMU!*. 

Stent  that  the  femoral  vein  is  deeper  and  slightly  l>ehind  the  artery. 

» long  saphenous  nerve  lies  upon  the  sheath  of  the  artery,  in  its  middle 
and  ciccasionally  sends  a  branch  through  Ihintefs  canal.     The 

i>r/iM  muscle  covers  the  femoral  artery  in  all  of  ita  course  except  the 

:  four  inches,  where  it  is  superficial. 
9erttli(fn, — A  line  from  a  point  half  way  between  the  symphysis 
I  aad  the  anteri<jr  superior  spine  of  the  ilium  to  the  internal  condyle 


366 


A  TEXT-BOOK  OX  STJRGERT. 


of  the  femur  will  nin  over  and  parallel  with  the  femoral.     It  may  be 
secured  in  any  part  of  its  course. 

Ill  Scarpa's  Space. — The  point  of  election  for  tyinjf  the  superficial 
femoRil  is  from  four  to  five  inches  below  PouiMirt'a  ligjiment.  With  this 
as  the  center,  make  an  incision  three  inches  long  on  thu  line  already  indi- 
cated. Beneath  the  skin  and  fascia  some  superficial  and  unimportant 
vessels  may  be  divided;  tbi;  fibers  of  the  sartorius  will  be  st'en  in  the 
lower  portion  of  the  woun<l,  and  should  be  drawn  downwanl  with  a  re- 
tractor. The  saphenous  nerve  will  next  be  seen  on  the  tmter  side  of  the 
common  sheath  of  the  ve.ssels.  The  sheath  should  next  be  inci.sed,  and 
the  artery  carefully  isolated  by  inserting  a  dull  director  beneath  and 
around  it  from  the  inner  side.     The  ligature  is  x>a3sed  the  same  way. 


>5> 
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vV. 


Pia.  90S. — Ugntlcui  of  the  clMp  and  ftnperficUI  r«mnnil  near  tlm  hitiiniaUon  or  lh«  common  femomL,  tnd 

in  tlie  ftpcx  of  Scjirpu'n  trUuijIe. 

In  this  same  plane  an  incision  may  be  made  to  ex]x>.se  the  artery 
lower  down,  where  it  is  completely  hidden  by  the  sartorius.  This  mus- 
cle may  be  drawn  to  the  side  most  convenient  to  the  ojwrator  (Pigs, 
3«)2,  303). 

In  Hunter's  Canal. — Find  the  junction  of  the  middle  and  lower  thirds 
of  the  thii:h.  Tu  the  femoral  line,  mth  this  point  as  the  center,  make  an 
incision,  about  four  inches  in  length,  directly  down  to  the  sheath  of  the 
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ins,  which  is  incised  and  the  miiacle  displaced  outward.  Inime- 
iktAy  apon  opening  the  posterior  layer  of  the  sheath  of  the  muscle,  the 
\\i*.'  ajK>neurotic  fibers  which  pass  from  the  lulductor  magrnus  to  the 
iuternus — forming  the  anterior  wall  of  Hunter's  canal^are  seen. 
1  may  be  divided  on  a  dii-ector,  or  the  sheath  opened  half  an  inch 
ibo^'pttns  pant.  The  s;i]>hcii<)us  nerve  in  on  tlie  aliHath,  and  the  vein  is 
hinilnnd  to  the  outer  side  (,Fig.  304). 
le  Common  Fern-oral  aboce  the  Profunda. — Make  an  incision  in  the 
line,  from  thi-ee  fourths  of  an  inch  above  Poupart's  ligament 
■il  for  three  inches  and  a  lialf.  Do  not.  divide  the  ligament,  but 
■ppnarh  the  artery  one  half  inch  below.  The  superficial  epigastric 
Hnand  artery  may  be  wounded. 

Wv\v  th*»  fascia  lata,  and  pass  the     ^^g  -^-^^ 

ligulure  from  within  out.  (Disaec-  ^^^ 
(ion  shown  in  Figs.  3t)2,  303.) 
^^fe  Profunda  Femoriff,  — 
BRn  incision  in  the  femoml 
}|19,  three  Inches  and  a  half  long, 
rer  opposite  a  point  one 
I  i  a  hitlf  to  two  inches  below 
P««part*8  ligament.  As  abnve, 
■jBouch  the  common  trunk  and 
|nh  uluug  its  outer  border  for 
tile  origin  of  the  profunda*  (Fig, 
WHi.  Pass  the  iig-ature  from  with- 
lo  out,  one  inch  from  its  origin. 
Avoid  the  branches  of  the  ante- 
rior croml  nerve. 

H  In  wounds  of  the  posterior  fem- 
^  region  it  may  be  necessary 
■**  tie  this, vessel  as  well  as  for 
*aeiirism.  Ligation  of  the  com 
^oa  femoral  is  rarely  culled  for, 
*M  nhould  only  be  done  in  ex- 
(>afte  cases.  In  modern  surgical 
Iftetice,  deligaiion  of  the  Bui>er- 
B'ia]  femoral  b  comparatively  free 

»H  lianirer. 
Llijttfiofi  of  the  Popliteal — 
^Jpnafion. — Place  the  i)arient  on 
oiabelly,  with  the  po]>liteal  space 
^i^ing  upwanl.  Make  an  incision,  four  im^hes  long,  beginning  two 
hinhes  and  a  half  above  the  level  of  the  joint,  at  the  outer  edge  of  the 
^niim^'ntbniuosus  tendon,  and  extending  down  through  the  middle  of 
E5jjace.     Dividing  the  dense,  deep  fascia,  the  areolar  tissue  which  snr- 


Fiu.  Sfl.— Lih'ulion  of  thu  |ioj^>lil*:al  iirlcry.     HvlalioiM 
of  conWnw  in  the  left  lowt-r  extrtmitjr. 


I  a  Urge  tniuorit;  of  sabjects  I  liore  foand  this  branch  given  off  one  inch  and  a  Imlf  be* 
tUgusent. 
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rounds  the  vessels  and  nerves  of  tJie  spare  will  be  seen,  and  at  the  Kim© 
time,  and  superfioially,  the  popliteiil  nerve.  Draw  this  and  the  vein 
which  is  immediately  below  outward,  and  the  artery  will  be  seen  deeply 
situated,  and  in  the  upper  part  of  the  space  internal  to  the  vein.  Lower 
down  the  relations  cliange,  the  nerve  cn^ssing  superticial  to  the  vein, 
and  this  overlying  the  artery  (Fig.  304). 

Ligation  of  the  Posterior  Tibial  Artery  at  the  Middle  of  the  Leg. — 
Make  an  incision,  half  an  inch  fr<^m  and  parallel  with  the  inner  margin  of 
the  tibia,  three  inches  and  a  half  long.    Avoid  the  internal  saplienous  vein. 

After  ]mssing  the  deep  fasoia, 
^  look  for  the  lower  tibial  fibers 

of  the  solous,  which  pass  ob- 
liquely from  this  border  of  the 
tibia  barkwai'd  and  slightly 
downwjii'd.  Divide  these  on  a 
director,  and  with  the  linger 
sepamte  the  sural  from  the 
tiexor  muscles.  Retracting  the 
edges  of  the  wound,  the  artery 
\\W\  be  seen,  with  a  vein  on 
cither  side  and  the  posterior 
tibial  nerve  lying  just  behind. 
The  vessels  are  held  down  by 
the  common  sheath  of  the  deep 
muscles  {Fig.  Wly). 

Opposite  the  AnJcle-Joint. — 
Half  way  from  the  tij)  of  the 
internal  malleolus  to  the  ante- 
rior edge  of  tlie  tendo  AcUillis 
commence  an  incision,  which 
extends  directly  u])ward  for  one 
inch  and  a  half.  Dividing  the 
skin  and  fascia  upon  a  director, 
cut  the  dense  internal  annular 
ligament.  The  arterj',  with  its 
two  veins,  will  l>e  found  with 
the  posterior  tibial  nerve  and 


flu.  30^.— Li^utiou  of  tb«  pMtcrior  tibial  iil>o%-e  the  nullMiluri- 

tendon  of  the  flexf)r  longus  pollicis  behind,  and  the  flexor  longus  digito- 
rum  and  tibialis  posticus  in  front.     As  the  artery  curves  around  the  mol- 
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malleolus  begin  an  incision,  and  cany  it  two  inches  upward,  in  the  tibial 
line  above  given.  This  incision  is  along  the  fibular  border  of  the  exten- 
sor jKJllicis,  between  which  and  the  tendon  of  the  extensor  coxnmunii 
digitorum  the  artery  will  be  found,  with  the  nerve  on  the  fibular  side, 
and  its  companion  veins  on  either  side. 

The  Dor  salts  Pedis. — One  fourth  of  an  inch  to  the  fibular  side  of  and 
parallel  with  the  tendon  of  the  extensor  poUicis  make  an  incision,  one 
inch  long,  over  the  tarsus.  The  artery  and  veins  will  be  seen  on  a  plam 
slightly  deeper  than  the  tendon,  with  the  nerve  on  the  tibial  side  of  tlu 
vessels.  This  line  is  a  continuation  upward  of  the  first  metacarpal  inter 
space  (Fig.  306). 


CHAPTER  XII. 


THK    SmOICAL  DISXIASES  AND  SURGERY   OF  TinB  BOXES. 


O-tfUis. — Inflammation  in  bone  may  be  arufe  or  chronic^  general  or 
eiffrumtscribed,  trauTuatic  or  idiopathic.  It  may  involve  the  perioateivm 
{ periottUi4t\  the  compart  substance  {o8tUis\  or  the  cancellous  tissne  and 
medtiUu  Ktndosftti^),  Endostitis  find  periostitis  may  occur  imlepend- 
ently,  yet  oKtitis,  more  or  less  st^vere,  must  of  necessity  be  a  part  of  a 
prononnced  inllaramation  of  either  the  periosteum  or  the  endosteum  and 
medulla. 

The  termination  of  inflammation  in  bone  is  in  resolution  or  local 
d^aih.  In  resolution  the  intiammntorj'  embryonic  tissue  undergoes 
granular  metamorphosis  and  is  absorbed,  or  it  may  be  in  part  converte<l 
Inin  new  bono.  If  the  l>one  dies,  it  may  be  cast  oif  as  a  seqvestrum^  or 
remain  irai)ri3oned  in  a  shell  of  new-made  osseous  tissue,  the  involucrum. 

\Nrhen  the  inflammatory  process  is  severe,  or  the  arrest  of  nutrition 
sudden  and  complete,  necrosis,  or  death  in  mass,  occurs ;  under  r)ther 
and  milder  conditions  of  death  in  Iwne,  the  process  of  dissolution  is 
knon^  as  carieit. 

In  netrrostjf,  which  is  aptly  compiired  to  gangrene  of  the  soft  tissues, 
the  cast  of!  portion  retains  something  of  its  original  form  and  character  ; 
in  caritx^  which  is  the  molecular  death,  or  ulceration  of  bone,  the  cell- 
•leanenTs  dis:ipi)ear  by  granular  degeneration,  leaving  no  trace  of  the 
original  structure. 

Pathology.— Wti^n  a  bone  is  subjected  to  irritation  by  a  force  applied 
from  withonts,  or  an  interfei-ence  vni\\  its  normal  process  of  nutrition 
from  within,  the  e^irliest  chan^'e  which  occurs  is  hgperwmla,  with  marked 
increase  in  the  number  of  white  bhiod-corpuscles.  With  the  dilatation 
of  the  bloud- vessels,  and  escape  of  the  leucocytes  into  the  extra -vascular 
Bpttoes,  cell-activity  l»e<romes  general.  Rapid  proliferation  occurs  in  the 
celte  of  the  periosteum;  the  medtiUo-cells  and  the  myeioplaxes,  found 
l>ot  only  in  the  central  marrow,  but  around  the  vessels  in  the  Haversian 
OuaU;  the  connective-tissue  c^lls  and  the  bone-corpuscles.  The  result 
of  thifl  general  itn)liferation  is  a  nuiss  of  protoplasm  or  embryonic  cells 
anaK>gons  to  that  described  in  the  chapter  on  Inflammation. 

Coincident  with  the  formation  of  this  embryonic  tissue,  absorption  of 
Cbe  Burrounding  ami  contiguous  osseous  lamellffi  occurs,  giving  rise  to 
ahnonnal,  and  oft«n  multiple  and  communicating,  cavities,  kno^vn  as  the 
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caverns  of  HoicsTilp,  The  cause  of  this  absorption  can  not,  as  yet,  be 
satisfactorily  explainecl. 

Up  to  this  point  in  the  process  of  inflammation  the  progress  is  practi- 
cally the  same  in  all  forms  of  ostitis,  whether  acute  or  chronic,  traumatic 
or  idiopathic. 

If  the  ostitis  is  mild  in  character,  and  the  tissues  involved  are  in 
proper  condition  to  resist  disease^  a  portion  of  the  mass  of  embryonic 
cells  disapjxjars  by  al>sorption,  while  the  remainder  l>ecomes  cx>nverted 
into  new  bone,  which  new  formation  is  compensatory  to  the  loss  of  tissue 
in  the  earlier  staf^es  of  the  intlammation.  This  result  may  occur  in  the 
periosteum,  compact  tissue,  or  endosteum. 

In  exceptional  cases  the  process  of  embryonic  tissue-formation  and 
absorption  of  the  lamellae  goes  on  indefinitely  until  the  hone  is  more  or 
less  completely  destmyed  and  replaced  by  gi-anulatii^n-tissue.  This  va- 
riety is  known  as  rarefying  ostitis  {ostitis  rarefaciens). 

When,  in  the  process  of  reijair,  the  new  formation  of  bone-tissne  is  in 
excess  of  the  original  structure,  it  is  termed  productive  ostitis  {ostitis 
osteoplastica).  In  some  of  these  new  formations  or  exostoses  the  osseous 
structure  resemblt^s  closf^lj--  the  parent  bone,  while  in  others  the  new 
product  is  more  dense  and  eburnated.  To  this  variety  the  name  of  ostitis 
sclerosa  has  been  gi%-en. 

Productive  ostitis  and  ostitis  sclerosa  occur  usually  in  the  bones  of 
the  cranium  and  in  the  compact  substance  of  the  long  bones.  In  rare 
instances  the  raedullsiry  ciavity  is  filled  with  newly  fonned  bone.  If  the 
inflammatory  process  is  intense,  and  the  condition  of  tlie  tissues  favorable 
to  its  development,  not  only  the  comi)act  substance,  but  the  medulla  and 
cancellous  tissue  l>ecomes  mpidly  infiltrated  with  pus,  inducing  a  more 
or  less  extensive  necrosis.  Tliis  condition  is  termed  osteo-myelitis.  Sup- 
puration is  especially  apt  to  occur  in  ostitis  affecting  the  sjwngy  bones, 
as  those  of  the  tareus  and  carpus,  the  terminations  of  the  long  bones,  and 
the  bodies  of  the  ve^tebra^  altliough  cases  are  not  infrequently  obsened 
in  which  the  embryonic  granulation-tissue  has  filled  the  space  formerly 
occupied  by  the  spongy  suKstance,  and  in  wliich  no  pus  is  present  {ostitis 
interna  fungosa).  The  inflammatory  tissue  occasionally  undergoes 
caseous  degeneration  (ostitis  interna  caseosn%  and  in  still  rarer  instances 
miliary  tubercles  are  found  in  old  inflammatory  centers  (tithercular 
ostitis). 

Causes.  —  Inflammation  of  the  periosteum  and  the  underlying  bone 
may  result  from  direct  or  indirect  violence.  A  fracture  will  produce  a 
typical  acute  ostitis,  while  the  same  i-esult  may  be  secondary  to  an  injury 
of  a  joint.  Tniumatic  ostitis  is  almost  always  acute,  while  idiopathic 
inflammation  is  usually  subacute  in  character.  Ostitis  and  periostitis 
occur  chiefly  as  expressions  of  a  dyscrasia,  Tliey  are  frequently  met 
with  in  j)atients  suffering  from  tuberculosis,  scrofula,  and  syphilis.  Peri- 
ostitis osteoplastica,  affecting  the  tibia  and  bones  of  the  calvarium,  re- 
sulting in  nodes  or  exostoses,  is  fre<iuent  in  this  last  disease.  Ostitis  is 
held  by  late  pathologists  to  be  a  frequent  result  of  tubercular  dei)oaits  in 
the  bones. 
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I  is  pmlmble  that  the  initial  lesion,  In  the  great  majority  of  instances, 
i  lUt»  rupture  of  a  capillary,  and  hicmorrhage  in  the  cancellous  tissue. 
it  has  been  shown  by  Curnil  and  Rauvier  that  thy  pnttection  of  the  capU- 
biiefl,  in  bone  which  is  undergoinjr  active  development,  is  so  deticienc 
libit  wctravaaation  occurs  with  such  fitHpieucy  that  the  process  may  be 

i  considered  as  physiological.     This  is  especially  true  of  the  short, 

bi>nes,  the  epiphyseal  regions  of  the  long  bones,  the  sternum, 

Iverlehne.     If  to  this  be  added  the  fact  that  these  bones  are  the  most 

It  seal  of  the  inflammatory  change,  and  that  the  period  of  life  in 

1  ostitis  usually  o<*curs  is  the  period  (tf  greatest  nutritive  activity,  it 

Dt  difficult  to  conceive  tliat  an  extravasation  of  blood  which  would  be 

«ic:dly  harmless  in  a  vigorous  and  healthful  condition  of  the  bones 

induce  serious  iullammatory  changes  in  tissues  ali-eady  deficient  in 

5tioQ. 

fomx, — Osteo-periosfitiSs  wliether  acute  or  chronic,  is  usually 

cterized  by  pain  at  the  seat  of  iullammation  before  any  tumefaction 

The  severity  of  the  pain  is  in  proportion  to  the  intensity 

be  mf^trbid  process.     It  is  markedly  increased  on  pressure,  and  is 

f  more  sevei*e  at  night.     The  symptoms  of  pi*essure  upon  the  end- 

of  the  sensory  nerves  are  coincident  with  the  remarkably  rapid 

^Tf-lopraent  of  the  embryonic  tissue  from  i)rulifei-ation,  chiefly  of  the 

I  of  the  periosteum,  the  new  formation  lifting  the  covering  from  the 
i  The  disease  may  l>e  ushered  in  with  or  without  a  chill  or  rigors. 
exacerbations  of  temperature  are,  as  a  rule,  not  so  liigh  in  osteo-peri- 
it  as  in  osteo-myelitis. 

In  ikls  latt«'r  form  of  ostitis  the  symptoms  are  more  grave  in  charac- 
ter. The  sense  of  pain  is  deep-seated  and  intense  in  most  instances,  while 
Saall  the  febrile  movement  is  high.  The  soft  parts  become  swollen,  red, 
;  cpdematous,  and,  as  a  rule,  septic  absori>tion  becomes,  in  the  early 
of  the  C4i.se,  a  prominent  and  dangerous  symptom,  terminating  in 
aia,  and  not  infrequently  in  death. 
VreittinftU. — Tlie  earliest  indication  in  the  treatment  of  acute  perios- 
|ia  rest  in  lied,  with  the  part  involved  in  the  position  of  least  discom- 
Hot  applications,  by  means  of  the  rubber  water-bag,  or  cloths 
in  hot  water  and  partially  wrung  out,  or  the  cold  ice-bag  or 
,  as  m.iy  seem  most  agreealde  to  the  patient,  will  be  found  of  value. 
ftTien  tliM  infliimmatory  symptoms  are  severe,  as  detei-mined  by  pain, 
fling,  and  higli  febrile  movemiml,  and  esi>ecially  when  the  susjucion 
1^  pii8  under  the  periosteum  has  been  contirmed  by  oxpkiration  with  a 
sd  hypotlermic  needle  and  aspirator,  a  free  incision  is  demanded. 
procedure  should  not  be  delayed,  for  not  iufreq^uently  irreiKiruble 
may  follow  the  lifting  of  the  periosteum  by  the  intlammatory 
It  is  better  to  err  on  the  safe  side,  if  the  diagnosis  is  in  doubt, 
Pmake  the  incision  down  and  through  to  the  bone,  an  operation  which 
^ceedingly  sim]ile  when  Ksmairh's  bandage  is  empUjyed,  and  pmcti- 
'  frw?  from  danger. 

II  such  wounds  should  be  filled  with  sublimate-gauze  dressings. 
»A  otititis  exidta.  if  the  symptoms  point  to  severe  or  extensive  intlam- 
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roation,  the  ti-ephine,  rongeur,  gouge,  or  chist>l  should  l)e  freely  used  to 
effect  easy  eaoai>e  to  any  pus  which  may  be  imprisoned  in  the  bony 
tissues.  In  osfeo-myelitis  this  method  of  treatment  is  imi)erative.  Ab- 
scess of  bone  should  be  tre^ited  upon  the  principles  of  immediate  opera- 
tion and  free  drainage. 

When  necrosis  or  caries  is  evident,  the  removal  of  the  dead  tissue  is 
necessary,  since  ita  presence  as  a  foreign  body  is  a  constant  menace  to 
the  contiguous  healthy  structures,  A  free  incision  should  be  made,  down 
to  and  along  the  diseased  line,  the  first  and  only  cut  going  down  to  the 
dead  bone,  dividing  the  tliickened  periosteum  with  the  skin.  Ttien,  with 
the  elevator — preferably  Sayre*s  oyster-knife — carefully  peel  up  the  i>eri- 
osteum  until  the  healthy  bone  is  readied.  If  the  dead  bone  can  not  be 
lifted  out  it  should  be  divided  with  the  exsector  or  the  cutting-forceps. 
For  lifting  a  sequestrum  the  forcej>s  of  Hamilton  or  other  grasping  in- 
strument will  suffice.  In  chronic  ostitis  of  the  spongy  substance  Volk- 
mann's  spoon-scraper  is  an  excellent  instrument. 

Osteomalacia — Rachitis. — Osteomalacia^  sometimes  known  as  mol- 
littes  ossiurny  is  a  rare  afTeclion.  It  is  a  diseiise  of  adult  life,  and  is 
especially  apt  to  occur  in  child-beaiing  women.  The  chief  pathological 
change  i»  the  disappearance  of  the  earthy  constituents  from  the  bones, 
and  their  presence  in  the  blood  and  excretions  in  abnoraial  proportion. 
Softening  is  often  present  to  such  an  extent  that  marked  distortions 
occur  from  muscular  contraction  and  superincumbent  weight.  The  me- 
dulla of  tlie  lx)nes  is  the  seat  of  congestion,  often  resulting  in  rupture  of 
the  vessels  and  extravasiitiou  of  blood.  In  the  later  stiiges  the  bony 
lamella?  disappear  by  absorption,  the  process  commencing  from  within. 

The  treatment  consists  in  the  prevention  of  fracture  and  deformity  by 
proper  precaution,  and  the  restoration  of  the  osseous  system  to  its  normal 
condition  by  generous  diet,  studied  hygiene,  tonics,  and  the  administra- 
tion of  the  hypophosphites  of  lime  and  soda,  with  cod-liver  oil  and  iron. 

Jiachitif!,  or  ^'rickets,^^  is  a  more  frequent  and  graver  affection.  It  is 
strictly  a  disease  of  childhood  and  youth,  inducing  deformities  more  or 
less  extensive.  Although  it  attacks  the  entire  osseous  system,  its  disas- 
trous effects  are  chiefly  observed  in  the  bones  of  tlie  skull  and  the  long 
bones  of  the  lower  extremities.  The  bones  of  the  skull  become  thickened 
and  prominent,  the  sternum  is  advanced  and  angular  ("pigeon-breast"), 
and  the  bones  of  the  lower  extremitien  are  curved  antero-jiosteriorly  or 
laterally.  While  the  diamet-er  of  a  rachitic  bone  is  usually  increased  at 
all  points,  the  enlargement  is  most  marked  near  the  extremities.  Rickets 
is  a  disease  of  malnntriiion.  Its  chief  pathological  feature  Is  the  forma- 
tion of  an  embryonic  tissue,  which  iu  noi-mal  condition  is  converted  into 
bone,  but  in  the  rachitic  diathesis  only  partially  (if  at  all)  undergoes  ossi- 
iication.  The  cells  of  the  periosteum  are  unusually  active  in  this  pro- 
liferation, as  are  the  cartilage  bone-making  cells ;  yet  this  new  tissue 
remains  in  great  part  embryonic,  without  the  formation  of  the  osseous 
lamellflB. 

The  ireatment  of  rickets  is,  firsts  to  prevent  deformity,  and,  secondly, 
to  relieve  the  dyscrasia.     Rachitic  children  should  be  kept  in  the  recum- 
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bent  posture,  or,  if  allowed  to  stand  or  walk,  nrtificinl  support  should  bo 
given  to  the  lower  extremities  and  spine.  The  medical  indications  are 
nntritious  diet,  out-of-door  life,  and  the  administration  of  the  h3rpophn9- 
phitea  of  lime  and  soda,  with  cod-liver  oil  and  tonics.  The  correcti<m 
of  the  deformities  which  may  result  from  rickets  will  be  considered  in 
the  article  on  Orthopaedic  Snrgery. 

I^ractures. — A  fracture  is  a  sudden  sohition  of  continuity  in  bone  or 
cartilage.  The  term  is  commonly  applied  to  lesions  of  bone.  A  fracture 
may  be  partial  or  complete  ;  transverse,  oblique,  or  longitudinal :  single, 
double,  or  multiple ;  simple,  comminuted,  compound,  and  complicated. 
A  partial  fracture  occurs  when  a  bone  breaks  or  splinters  on  one  side  (its 
convex  surface)  and  bfjtfls  on  the  opposite  (green-stirk  fracture).  In  a 
complete  fracture  there  is  a  total  solution  of  continuity.  A  transvei-se 
fracture,  or  one  in  which  the  line  of  cleavage  is,  in  general,  at  a  right 
angle  with  the  axis  of  the  l>one,  is  rare  as  compared  with  the  oblique.  A 
longitudinal  fracture  is  a  split  in  (he  long  axis  of  a  bone.  It  is  frequently 
caused,  by  penetrating  wounds  (gunshot),  or  may  result  from  a  fall  with 
great  violence  u])on  the  hands  or  fet*t^  when  the  cleavage  commences  in 
the  articular  surface.  In  this  way  the  astragalus  may  l>e  driven  between 
the  fragments  of  a  longitudiuul  fracture  of  the  tibia,  or  a  like  accident 
occur  at  the  knee  or  wrist, 

A  single  fracture  is  otie  break  in  one  bone  ;  a  double  fracture  is  a  so- 
Intion  of  normal  continuity  in  two  bones  of  one  member,  as  the  ulna  and 
radius,  the  tibia  and  lihula ;  multiple  fracture  is  a  term  applied  to  two 
or  more  separate  breaks  in  one  or  several  bones.  "NATien  a  bone  is  broken 
in  one  direction,  and  at  one  point,  without  injury  of  any  surrounding 
oEgan  or  perforation  of  the  skin,  it  is  termed  a  simple  fracture  ;  if  there 
are  more  than  two  fragments  it  is  a  comminuted  fracture  ;  if  any  part  of 
the  fractured  surface  contrnanicaies  with  the  atmosphere  it  is  a  voni- 
pimnd;  and  if  it  communicates  with  a  joint,  or  involves  in  the  fracture 
the  wound  of  any  irai)ortant  organ,  as  a  large  artery  or  vein,  or,  as  in 
fracture  of  a  rib,  occasionally  the  ])leura  or  lung  is  wounded,  it  is  a  com- 
plicated fracture.  An  impncUd  fracture  is  one  in  which  the  fragments 
are  splintered  and  interlocked  with  more  or  less  complete  immobility. 

A  fracture  may  be  cause*!  by  external  violence,  directly  or  indirectly 
applied,  or  by  muscular  action,  or  both  factors  may  unite  in  the  produc- 
tion of  the  lesion.  As  an  example  of  direct  violence,  in  the  effort  to  ward 
oflp  a  blow  from  the  head  the  ulna  may  be  broken  by  the  force  of  a  cane 
immediately  beneath  the  contusion  of  the  soft  parts.  A  blow  on  the 
vertex  which  fractures  the  base  of  the  skull,  or  a  fall  on  the  f(H>t  wliich 
breaks  the  femur,  are  common  examples  of  fracture  from  indirect  vio- 
lence. Contraction  of  the  quadriceps  extensor  may  fracture  the  patella, 
or  the  same  lesion  may  result  from  a  fall  on  the  knee,  in  which  the  direct 
vi«»lence  and  the  action  of  this  powerful  ninsrlc  unite  to  cause  the  fracture. 
In  a<idili<m  to  these  direct  agencies,  certain  conditions  of  the  tissues  pre- 
dispose to  fracture.  The  bones  of  the  aged  break  more  readily  and  are 
slower  in  repair  than  the  young  and  middle-age<i.  There  is  a  not  infre- 
qaent  condition  of  fragility  in  the  Ixtnes  of  the  Insane  which,  either  alone 
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or  together  with  excessive  and  uncontmUable  muscular  action,  renders 
them  liable  to  bi-eak.  I  have  seen  one  sjiwrimen  of  this  nature  in  which 
every  rib  was  bwken,  and  some  of  these  in  two  or  more  places.  As  hereto- 
fore stated,  fi-jicture  is  common  in  the  diseiise  known  as  osteomalacia, 
and  may  occur,  though  less  likely,  in  rachitis.  Sex,  vocation,  and 
manual  preference  also  prtHlisi>i>8e  tt»  fracture.  Men  suffer  much  more 
frequently  than  women,  and  any  vocation  whicli  exposes  to  violence 
increases  the  proportion  of  fractures.  The  bones  of  the  right,  the  pre- 
ferred side,  are  more  frequently  brf)ken  than  the  left. 

Si/mjjtomx. — The  symptoms  of  fracture  are :  Loss  of  function  ;  ab- 
sence of  normal  contour  ;  preternatural  mGbllUy ;  crepitus.  A  broken 
bone  which  is  not  impacted  tm\  longer  acts  as  a  support,  or  sustains  mus- 
cular contraction.  The  natural  shape  or  outline  is  more  or  Jess  distorted 
by  displacement  and  overlapping  of  the  fragments.  Careful  manipula- 
tion will  detennine  the  overriding,  measurement  will  show  shortening, 
while  comparison  with  the  uninjured  side  will  determine  the  degree  of 
asymmetry, 

OrepiluSy  which  is  not  always  necessary  to  correct  diagnosis,  is  the 
sensation  imparted  to  the  touch,  and  occasionally  recogni/^'d  by  the  ear, 
when  the  rough  fragments  are  moved  so  as  to  grate  upon  each  other. 
The  diagnosis  of  an  impacted  fi-acture  is  more  difficult,  since  crepitus  and 
mobility  are  absent.  Shortening  must  of  necessity  exist,  which,  with 
partial  loss  of  function  and  more  or  less  pain  and  thickening  at  the  point 
of  fracture,  will  lead  to  the  recognition  of  the  lesion.  A  longitudinal 
fracture  or  iissui-e  is  often  with  difficulty  recognized,  and  may  escape 
detection. 

Process  of  Repair. — The  first  and  immediate  result  of  a  fracture  is 
hfemrtrrhage,  which  occurs  fi'oni  th*^  aiteries,  arterioles,  capillaries, 
venules,  and  veins  of  the  medulla,  compact  substance,  periosteum,  and 
any  surrounding  soft  parts  which  may  be  involved  in  the  injury.  As  a 
result  of  the  irritation  determined  by  the  accident  and  hemorrhage,  in- 
flammation is  precipitated.  Ilyppriemia  of  the  bone  and  conlignou.s  soft 
tissues  ensues.  As  in  ostitis,  absorption  of  the  bony  walls  of  the  Haver- 
sian canals  occui*a  with  the  dilatatinn  of  the  vessels,  and  general  cell-pro- 
lifenUion  follows.  In  the  medullary  cavity  proper,  in  the  medulUiry 
spaces  of  the  Haversian  systems,  in  the  periosteum,  and  the  inflamed 
suiTounding  tissues,  this  process  is  common.  As  in  all  inflammatory 
processes,  the  leucocytes  are  pi"esent  lu  great  numbers.  The  medullo- 
cells,  myeloplaxes,  osteoblasts,  periosteal  cells,  and  connective-tissue 
corpuscles,  undergo  rapid  proliferation,  resulting  in  the  formation  of  a 
mass  of  common  embryonic  cells,  which  inliltrate  the  clot  between  and 
around  the  fragments.  New-fonned  cai)illaries  are  projected  into  and 
through  this  granulation-tissue  in  the  same  manner  as  in  the  process  of 
repair  in  wounds  4)f  the  soft  ])arts. 

If  the  broken  ends  do  not  come  in  contact  ^^ith  ihe  air — that  is,  if  the 
fracture  is  not  compound— the  process  of  repair  in  bone  after  an  injury 
is  sinular  to  the  physiological  process  of  development  of  this  tissue — 
namely,  the  embryonic  (issue  is  developed  into  caritlage-cells,  and  these. 


FRACTLTRES. 


'^i  4 


nndergnin^  proliferation,  develop  into  a  spoondary  embryonic  tissue, 
whirh  is  formed  dirootly  into  bone.  If,  however,  uir  is  admitted  to  a 
wound  in  bone,  the  process  of  ossification  in  the  embryonic  tissue  is  more 
rapid  and  direct,  since  the  intermediate  stage  of  cartilage-cell  formation 
dot?8  not  occur. 

A  portion  of  this  new-formed  tissue,  which  results  from  the  irritation 
following?  a  fracture,  undergoes  a  process  of  calcification  by  the  al>sorp- 
tion  of  inorganic  material  from  the  blotMl,  and  is  then  known  as  calltts. 
That  portion  which  lies  aruund  and  on  the  outer  side  is  the  eiisheixihing 
callus  ;  between  the  fragments,  the  intermediate :  and  within  the  medul- 
lary canaU  the  central  or  ^^pin^*  callus. 

In  an  adult  or  middle-aged  person,  commencing  within  the  first  few 
hours  succeeding  a  fractiiiv,  the  enihryonic  tissue,  which  is  f<)rmed  in 
varying  quantity,  remains  soft  and  yielding  until  about  the  lenih  day, 
«hen  the  cells  begin  to  be  infiltrated  with  calcareous  matter.  Tlie  pro- 
cess of  solidification  in  the  callus  is  complete  at  a  period  varying  usually 
from  fifteen  to  thirty  days.  It  is  more  rapid  in  children,  and  slower 
in  the  old. 

When  romplett*  disijlarpment  with  overlapping  occurs,  or  when  an 
aponeurosis  or  tendon,  or  other  dense  tissue,  separates  the  broken  ends, 
the  process  of  callusbuilding  is  interfered  with,  and  failure  of  ossification 
may  re-sult. 

Usually  a  greater  portion  of  the  callus  becomes  absorlx-d  within  from 
thirty  to  sixty  days  after  the  fracture.     This  is  especially  true  of  the 
pftsheathing  layer  and  the  central  callus.    That  portion  which  intervene<l 
l>etween  the  apposing  sut^aces  becomes  organized  into  permanent  bone. 
The  pin  callus  remains  for  a  while,  and  may  completely  occlude  the 
medullary  canal,  but  usually  at  a  later  period  undergoes  absorption.    In 
Some  cast's  the  medullary  canal  is  not  re-established.     Fig.  307  shows  a 
Aection  of  a  broken  femur  in  which,  after  a  considerable  lapse  of  time,  the 
Canal  was  still  occluded.     The  peculiar  «/a/rtc/i7e  (exostosis)  occurred  at 
the  fl**at  tit  fracture.     Tlie  permanency  of  the  ext<»rnal  callns  and  its  de- 
velopment into  exostoses  deiwnds  chiefly  upon   the  disiurl)ed  nutrition 
of  the  part  (Fig.  306).     It  has  been  noticed  that  when  a  fracture  occurs 
tit-ar  the  insertion  of  a  group  of  muscles  (as  at  or  near  the  trochanter), 
exostosis  is  the  rule,  and  may  be  very  extensive. 

ProgTiosis  and  T^eatinent  in  OeneraZ. — The  prognosis  of  a  simple 
frncturo  in  a  healthy  child  or  adult  is  always  favorable.  The  danger  is 
Incn-aseti  with  the  multiplicity  and  complications  of  the  accident,  A 
oorupoiind  fracture  is  sufficiently  grave  to  demand  the  greatest  attention. 
I>fath  may  result  fnim  sepsis  or  fatty  embolism.  A  longitudinal  fracture 
j»  a  more  seritMis  injury,  especially  grave,  as  far  as  the  integrity  of  the 
member  is  concerned,  when  a  joint  is  implicated. 

In  all  forms  of  fracture  the  prognosis  increases  in  gravity  with  each 
tbrade  In^yond  the  third.  When  the  fracture  is  complete,  and  displace- 
ment has  occurred!,  exart  reposition  is  im])os.sible,  and  shortening  almost 
inevitable.  The  exceptions  are  extremely  rare,  especuiUy  in  the  single 
bonen,  as  the  femur,  humerus,  and  clavicle. 
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The  great  end  to  be  achieved  in  the  treatment  of  fractures  ia  a  t«- 
duction  of  the  displacement  to  as  near  the  normal  as  possible,  and  the 
absolute  retention  of  the  jKirts  as  replaced.     Reduction  may  usually  bo 


£^ 


■^ 


An.  807.— LoDtrllu'IIii*]  sccUao  »f  «  fruottinuj  fotnur,  ution-iam 
penuuieot  ooolualou  of  the  nieJulliir)'  caiml.  Tlio  btulitctiw 
MMloiUs  (<  wirll  Hbown  \n  the  ri^bt-baiid  flgura.  (t'roin  a 
■pevimen  of  tbe  ftulhor'^.) 


Fio.  tOS.— Pormiuieiit  tblckcntnir  tmm 
iiew-l'onncd  bono  In  r  Ihwtuml  hu- 
tnerui.  (From  s  Hpcrlmen  of  the  su- 
thoi'B  in  tW  Wood  MuMum.) 


accomplished  without  an  anaesthetic,  but  where  the  overlapping  is  con- 
siderable, and  muscular  contraction  and  rigidity  marked,  ether  narcosis 
should  be  secured.  The  comparative  safety  of  this  anasthetic  justifies 
its  general  employment  in  fractures.  A  compound  fracture  demands, 
with  fixation,  free  drainage.  The  frajrnienta  should  be  reduced,  even 
when  it  is  necessary  to  remove  projecting  ends  with  the  forceps  or  saw 
to  effect  this.  Onc^  ])la('ed  in  position,  they  should  be  kept  at  rest,  with 
openings  and  counter- openings. 

JSpecial  Practures — Cranium. — The  bones  of  the  skull  may  be  fract- 
ui-ed  by  direct  or  indirect  violence.  Direct,  when  the  bones  give  way 
inini(*d lately  beneath  the  point  which  is  stnick  ;  indirect,  as  when,  by 
falling  from  a  height  and  striking  on  the  feet  or  buttocks,  the  base  of 
the  skull  is  fractured  by  the  force  transmitted  tlu-ough  the  vertebral  col- 
umn. A  rarer  form  of  indirect  fracture  of  the  skull  is  that  known  as 
fracture  by  coidre-coup,  in  which  the  bones  give  way  at  a  point  opposite 
to  that  at  which  the  injury  is  received. 

Fractures  of  the  skull  may  occur  with  or  without  compression  of  the 
brain  or  meninges.  The  outer  table  may  be  depressed  by  crushing  into 
the  diploe  without  fractui-o  of  the  inner  or  vitreous  table,  and,  stmnge  aa 
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kt  Buiy  appjear,  in  rare  instances  the  inner  table  is  bi*oken,  while  the  outer 
fkle  ia  not  depressed.  Mure  frequently  both  tables  are  involved. 
'^ctures  of  the  nkull  may  1k»  simple,  romix>un(l.  romnunuted,  oompli- 
ated,  single,  or  multiple.  They  ai-e  chietly  divisible  iuto  those  of  the 
|i  tfrtfrand  those  of  the  hase. 

Knctures  of  the  base  are  nsn- 
lUy  due  to  indirect^  those  of  the 
I  unit  to  direct^  violence.  A  blow 
on  the  t4jp  of  the  liead  may  pro- 
^baa  fracture  only  at  the  base,  or 
Bl>r)t1i  the  apex  and  base.  Vsu- 
^jr  the  break  occurs  at  a  point  di- 

ily  in  the  line  of  the  force  which 
the  lesion.      Aran  demon- 

llwl.  by  dropping  (?adavers  from 

«ight,  that  when  the  frontal  re- 
gion received  the  blow  the  fracture 
Osaally  t;K>k  place  in  the  anterior 
ffisa,  the  middle  piirietiil  an<l  the 
Ofdpiial  re^iun  giving  the  key  to  a 
feature  respectively  in  the  middle 
and  j»frfiterit>r  fossie.  A  blow  on 
lie  cliin  has  been  known  to  pro- 
idttw  a  frartnre  by  driving  the  in- 
feior  maxilla  against  the  temi>oral 
Iwne.  A  full  on  the  buttocks  may 
pnxtnce  a  comminuted  fracture,  the 
■       ■    ing  transmitted  through  the 

_ul  column.  Fig.  ;J()9  is  a  copy  from  a  specimen  I  placed  in  the 
ffood  Museum  of  Belleviie  Ilospital.  The  patient,  a  heavy  man,  a  sail- 
or, fpl!  thnnjgh  the  hatchway  to  the  hold  of  the  ship,  a  distance  of  about 
twenty  feet,  .striking  on  the  l)uttocks.  Death  occurred  instantly.  The 
Wl  was  not  bruised.  The  cwuse  of  death  was  a  comminuted  fracture, 
txtending  through  the  teniporal,  occipital,  and  sphenoid  bones. 

lyitiijnosU. — The  diagnosis  of  fractun^  of  the  vertex  may  be  readily 
deirnnined  when  an  open  wound  exists.    In  many  instances  a  depression 

the  determined  by  j)alj)ation,  even  when  the  scalp  is  unbroken. 
)toms  of  compression  of  the  bi"ain  are  not  reliable  aids  in  the  diag- 
of  fracture  in  the  lirst  few  days  after  an  injury,  fur  the  reii-son  that 
violence  sufficient  to  produce  a  fracture  is  also  likely  to  produce 
rtoms  of  concussion  which  might  easily  be  mistaken  for  compres- 
«yn.  The  esca^ie  of  brain-substance  or  the  ventricular  fluids  is  of 
Pwirae  an  unmistakable  sign.  At  the  base,  one  of  the  most  reliable 
<JTn]jtf>ms  of  fracture,  yet  not  always  a  x>ositive  indication  of  this  lesion, 
isliiCUKirrhage,  or  the  escape  of  a  serous  fluid  from  the  ears.  This  only 
ottnni,  however,  when  the  line  of  fracture  passes  through  the  petrous 
portion  of  the  tempoj*al  bone.  Swelling  of  the  vault  \A  the  pharynx  is 
But  without  siguilicance  when  any  violence  has  been  suffered  which  leadri 


Flo.  8OT.— OomnilDUtwl  fracture  at  the  but  of  itw 
skull,  fmmal'uUitD  tKobiiU'K-kfl.  i  Knim  n  rpeol- 
incu  uf  lh«  ttutbur'b  Ui  Xht  Wo(k1  Mumiuu.) 
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to  the  suspicion  of  fracture  of  the  skull.  If  the  basilar  prooesB  of  the 
occipital  bone  is  involved,  extravasation  will  not  nnlikely  be  present  in 
this  region.  Loss  of  vision  or  the  sense  of  smell  indicate  lesion  of  the 
anteriijr  fossa.  lu  many  instances  the  diagnosis  must  rest  wholly  upon 
subjective  symptoms. 

Based  up(m  no  objective  sjTnptoms,  the  differentiatioa  between  con- 
eusftion  and  compression,  of  the  bniin  is  difficult,  and  often  impossible. 

In  general,  it  may  he  said  that  the  symptoms  of  compress  I  on  are  those 
of  iMiralysis,  usually  uuilatend  and  more  profound  than  the  symptoms  of 
concussion. 

In  simple  concussion  the  patient  may  be  aroused  to  partial  conscious- 
ness, the  respiratory  movements  of  the  mtiscles  of  the  face  will  Ih*  sym- 
metrical, equality  of  the  pupils  is  maintained,  and  vomiting  is  of  frixpient 
occurrence.  In  compression^  stupor  is  apt  to  be  prolonged  and  pro- 
found, the  facial  muscles  are  drawn  to  one  side,  and  the  buccinator  of  the 
alfected  side  is  apt  to  puff  out  wilh  the  exjtiratory  elTort.  There  may  be 
inequality  of  the  pupils,  and  vomiting  is  absent. 

In  the  treatment  of  concussion  of  rhe  brain  the  first  indication  is  rest. 
The  recumbent  posture,  with  the  head  elevated,  should  be  maintained. 
If  there  is  marked  coldness  of  the  skin,  and  evidence  of  great  prostration 
or  impending  collapse,  warmth  should  be  applied  locally,  and  stimulants 
hypc)denmcally.  Stimulants  must,  however,  be  given  with  discretion, 
since  the  fever  of  reaction  may  be  increased  by  their  excessive  use. 
After  the  shock  passes  off,  cold  applications  to  the  head  are  essential. 

The  treatment  of  fractures  at  the  base  is  altogether  exi>ectant.  Sur- 
gical interference  is  rarely  if  ever  called  for.  In  fractures  of  the  vaiilt^ 
with  depression,  in  adults,  the  trephine  should  be  applied  as  soon  after 
the  injury  as  is  consistent  with  the  patient's  safety.  If  shock  is  present 
without  serious  compression,  it  will  be  wise  to  wait  until  ivaction  is  es- 
tablished. When,  however,  dangerous  depressitin  exists,  immediate  op- 
eration, even  without  an  anesthetic,  is  demanded.  When  the  symptoms 
of  depi-ession  are  not  prominent,  an  exploratory  incision  is  justiliuble  in 
order  to  determine  wilh  certainty  whether  there  is  conjpression  of  the 
brain  or  meninges.  AV^ith  antiseptic  ])recaulion8  this  operation  adds 
little  tt>  the  gravity  of  the  patient's  condition. 

A  comminuted  fracture  in  an  adult  always  demands  the  elevation  and 
removal  of  the  fragments.  A  linear  fracture,  with  depression,  even  if  this 
is  thought  to  be  conlined  to  the  outer  plate,  also  demands  the  trephine  as 
far  as  the  diploe,  and,  if  the  depression  involves  the  inner  table,  this 
should  also  l>e  raised  and  the  fragments  removed.  A  fracture  made  liy  a 
narrow  instrument,  or  other  penetrating  substance,  as  a  gunshot  niissile, 
etc.,  demands  the  trephine  at  the  point  of  entrance.  In  children,  the  tol- 
eration of  the  brain  to  ]>i-es8ure  is  such  as  to  justify  delay  in  elevation  of 
the  fragments  unless  alarming  symptoms  suj)ervene. 

Localized  paralysis,  coming  on  immediately  after  an  injury  to  the 
skull,  calls  for  tivphining  at  once.  It  is  always  better  to  operate  early 
than  to  defer  interference  until  inflammatory  symptoms  are  present. 
The  danger  is  enhanced  by  such  delay.     The  disrepute  which  this  opera- 
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don  has  fallen  into  has  been  chiefly  due  to  too  great  procrastination  in 
suiTiiral  interference. 

Operaiion. — Besides  the  oixlinary  cuttinf^  and  Iwpnmstatir  apparatus, 
a  trephine  and  elevator  will  be  found  necessary,  while  a  rongeur  and 
Bequeatni  in -forceps  will  be  of  great  service.  Of  the  various  ti'ephines, 
the  conical  instrument  of  Gait  is  preferable  (Fig.  81)). 

The  so^lp,  witliin  two  or  three  inches  of  the  wound,  should  be  shaved 

perfectly  clean,  and  it,  together  with  the  hair,  washed  with  l-to-3000 

sublimate  solution.     In  cutting  down  to  the  bone,  any  wound  which  may 

exist  should  be  utilized,  und  may  l>e  enlarged  by  a  crucutl  incision,  if 

found  necessary.     The  bleeding  is  arrested  by  catgut  ligatures.     The 

periosteum  should  not  l>e  lifted. 

When  tlie  fnictun?  is  well  exposed,  if  there  is  great  comminution,  and 
if  the  fragments  are  not  tightly  impacted,  they  may  be  lifted  by  the 
eJevator  without  trephining.     If  this  instrument  is  required,  advance  the 
csentml  bit  about  one  eighth  of  an  inch  l>eyond  the  level  of  the  circular 
<,«eth,  and  fasten  it  lirmly  here  by  turning  the  screw  near  the  center  of 
^he  shaft.    The  point  of  the  bit  should  be  applied  upon  the  solid  uafract- 
■«ared  bone,  aboiit  one  fourth  of  an  inch  from  the  ti.ssnre,  and  the  gi-eater 
XMi-rt  of  the  button  lifted  from  the  uninjured  lx)ne.     The  instrument  is 
xiow  c-aused  repeatedly  to  rotate  for  a  half  circle  and  back,  and  sufficient 
;i3re88ure  is  made  to  carry  the  point  and  teeth  into  the  calvarium.     When 
the  teeth  have  cut  a  circle  about  one  sixteenth  of  an  inch  in  depth  the 
instrument  .should  be  removed, 
^nd  the  bit  8Upi)ed  up  the  shaft 
«o  it«  original  position.     As  the 
«)peration  proceeds,  the  trephine 
^honld    be   removed  every  few 
Xiima  and  the  ring  cleaned  out 
"vitli   a    tooth -pick.     A    slight 
Tileeding  is  apt  to  occur  when 
"•he  diploe  is  entere<l.     As  8o<^»n 
aaa  the  inner  table  is  divided  the 
instrument  l>e<iomes  locked  and 
;practically  immovable.    Wound- 
ing the  duiu  mater  is  scarcely 
"probable  if  the  trephine  is  held 
3)erj>endiciil:ir  to  the  plane  of  the 
l>one  whicli  Is  t>eing  cut.     If  the 
liutton   does  not  come  up  with 
the  instrument,  it  should  l)e  lift- 
«1  out  with  the  elevntor  or  for- 

cei>s.  The  elevator  may  now  be  carried  carefully  under  the  edge  of  the 
depressed  l>one,  and,  using  the  solid  surface  for  a  fulcrum,  lifted  into 
]«witiou,  or,  if  comminuted,  ii-raoved.  It  is  always  important  to  look 
fi»rany  fnigment-s  however  small,  wliich  iire  apt  to  be  broken  otf  from 
the  vitreous  table  and  driven  between  the  dura  mater  and  the  skull.  If 
the  dura  be  torn,   lliu  bleeding  should  be  arrested  by  catgut  ligatuivs, 


Flu.  810. — Krutfinvnto  removoil  by  ttio  Urphiiieand  ole- 
viiior  in  u  d(jm**.Mj«I  (hwturu  uiUftcd  1>y  n  Www  with 
■  buiuiuLT.     Tliu  buvoUai;  at  tiiu  tui>caau  uf  tlie  vii- 
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and  the  wonnd  in  this  membrane  closed  by  sutures  of  the  sanie  material 
(Pig.  310). 

The  wound  shmild  lie  treated  under  strict  antisepsis,  and  should  be 
kept  open  with  a  light  dressinp  oC  iodoformized  and  sublimate  gauze. 

The  trephine  should  not  be  api)lied  over  the  track  of  the  longitudinal 
or  lateral  sinuses  and  the  middle  ineningpal  artery.  Depix^sst^d  bone  may 
be  lifted  from  these  vessels.  Hemorrhage,  if  it  occur,  may  be  controlled 
by  the  ligature  or  by  compression. 

^""asal  Bones. — One  or  both  nasal  bones  may  be  fracture<l  and  de- 
pressed, and  in  severe  injuries  the  na.sal  processes  of  the  superior  maxilla 
and  the  perpendicular  plate  of  the  ethmoid  are  involved. 

Hfpmon'hage  from  within  the  nose  is  usually  severe,  and  may  require 
the  tampon  of  the  anterior  and  poslerior  uares.  The  reposition  of  the 
fragments  should  be  effected  with  great  care.  A  strong,  blunt,  and  nar- 
row instrument  passed  along  the  septum  iiasi  until  it  ia  in  contact  with 
the  inner  surface  of  the  fragments,  together  with  latend  pressure  from 
■without  and  at  the  base  of  the  nose,  will  I>est  reduce  the  displaced  pieces. 
In  order  to  hold  the  fragments  in  position,  the  method  of  treatment  in- 
tiXMluced  by  Dr.  Lewis  D.  Mason  will  be  found  pi*eferable.  After  reposi- 
tion, as  above  described,  a  steel  drill  (a  stniight  surgical  needle  wiU  suf- 
fice) is  passed  directly  across  the  nose,  being  entered  through  the  line  of 
fracture.  Over  the  ends,  which  project  through  the  integument  on  either 
side  of  the  nose,  a  strip  of  pure  rubber  "is  placed,  across  the  bridge  of 
the  nose,  by  puncturing  either  end  on  the  head  and  pfjint  of  tlie  needle, 
giving  the  rubber  sufficient  tension  to  exert  a  gentle  downward  and  lat- 
eral compression,  but  not  enough  to  interfere  with  the  circulation  or  to 
exert  a  degree  of  pressure  on  the  fragments.  Tlie  point  and  hc«d  of  the 
needle  may  be  protected  by  small  pieces  of  cork."*  The  needle  may  be 
i'emove<l  alxmt  the  sixth  to  the  tenth  day.  When  the  blow  is  received 
on  the  side  of  the  nose,  the  fracture  and  depression  may  be  unilateral. 
In  such  cases,  i-eplacemcnt  effected  after  the  manner  just  descril>ed  will 
usually  suffice,  since  the  fragments  are  not  likely  to  be  displaced  when 
once  in  position. 

At  times,  and  especially  in  children,  when  the  nasal  arch  is  strnck 
from  the  front,  the  fracture  occurs  at  the  naso-maxillaiy  suture,  and  the 
nasal  bones  are  driven  in  without  comminution.  In  this  variety  of  de- 
pression considei-nble  force  is  needed  to  effect  reduction.  Such  is  the 
rapidity  with  which  repair  and  union  occur  here,  as  in  all  the  bones  of 
the  face,  that,  if  the  effort  at  reduction  is  delayed  for  more  than  twenty- 
four  or  forty-eight  hours,  it  will  be  exceedingly  difficulty  if  not  impos- 
sible, to  accomplish. 

Fracture  of  the  malar  bone  occurs  rarely,  and  is  the  result  of  violence 
so  great  that  usually  tlie  ujiper  jaw  and  other  bones  are  broken.  Every 
effort  should  \ye  made  to  i-estore  the  normal  contour  tf>  the  face  by  repo- 
sition of  tlie  fragments,  none  of  which  should  l>e  removed,  since  the 
vitality  of  the  bones  of  the  face  is  so  great  that  necrosis  after  injury  ia 
exceptional. 

*  *' Aniuils  af  ADBtumy  and  Surgerjr/'  vol.  ii,  pp.  110  and  199. 
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When  the  fracture  is  compound^  and  this  is  nfinally  the  case,  the 
nenla  may  be  lifted  into  place  through  the  wound,  by  means  of  the 
Uet-wrew  elevator,  or  other  instruments  ;  or,  as  advised  by  Hamilton, 
I  finder  or  thumb  may  be  j>assed  uudemeiuh  the  lip  to  the  zygomatic 
tK  which  can  be  utilized  as  a  ixtint  for  pressure.    At  times,  however, 
tmarbe  necessary  to  enter  the  antrum  ma^iUare  by  trephining  or  drill- 
through  the  anterior  wall  of  tlie  antrum.     The  point  of  entrance 
lid  be  immediately  al>ove  the  first  (or  anterior  molar)  tooth,  at  a  dia- 
f  of  from  one  half  to  three  fourths  of  an  inch  below  the  inferior  mar- 
i  of  the  orbit. 

Fracture  of  the  zygomatic  process,  either  of  the  malar  or  temporal 
may  occur  singly  or  us  a  complication  of  the  fracture  just  treated. 
'the  force  which  produces  the  lesion  does  not  wound  the  temporal  or 
maxillary  arteries,  the  treatment  is  simple.  If  the  depression  is  sufficient 
Iiipaose  deformity,  cut  down  to  the  arch,  insert  a  hook  elevator,  and  lift 
l»f>ne  into  place.  It  may  Ixj  necessary  to  limit  mastication  by  the  ap- 
stion  of  a  bandage,  as  in  fracture  of  the  lower  jaw. 
The  superior  maxilla  may  alone  be  broken,  although  it  is  usually 
r«m[ilicated  wiih  fracture  of  other  bones.  A  blow  received  at  the  roots 
of  ihe  tttjth  may  drive  the  alveolar  and  palatal  arch  downward,  or,  if  the 
direction  of  the  impinging  body  is  fi*om  before  backward  and  upward, 
the  antrum  may  be  opened. 

The  trt^aiment  is  to  cleanse  the  wound  antiseptically  and  replace  all 
lieeeft  of  bone  as  well  as  possible. 

The  following  case  illusti-ates  in  a  remarkable  degree  the  vitality  and 
Rponitive  power  in  the  bones  of  the  face :  In  Septeml>er,  1884,  a  robust 
Irishman,  about  forty  years  of  age,  came  into  my  service  at  Mount  Sinai 
HospitaL  He  had  just  been  Icicked  by  an  unshod  horse.  The  crescentic 
vottod  extended  from  the  center  of  the  foi*ehead  down  by  the  nasal  pro- 
was,  along  the  facial  groove,  and  out  beyond  and  below  the  malar  bone. 
ITieuoft  tissues  were  lacerated,  and  the  bones  extensively  <'omminuted. 
The  wound  was  cleansed  of  particles  of  manure,  straw,  and  pieces  of 
kooL  Strict  antisepsis  was  employed,  thoroughly  cleansing  the  wound 
tndreplacinK  every  piece  of  bone.  The  torn  edges  were  pared  and  closed 
by  iilk  sutures.  Riipid  union  ensued,  without  tlie  exfoliation  of  any 
^jwrtion  of  the  bone. 
|TUegn»it  dewderatnm  is  the  prevention  of  a  scar.  Upon  the  face  the 
•test  care  mast  be  taken  to  avoid  defonnity.  If  the  soft  tissues  are 
land  c<:mnised,  the  edges  of  the  wound  should  be  smoothly  pared  and 
ely  apprt>ximated  by  line  silk  sutures. 

^en  the  destruction  of  the  bone  is  so  extensive  that,  even  after  re- 
Hition  of  the  pieces,  the  fragments  will  not  remain  in  place,  it  may  be 
iry  to  use  the  lower  jaw  as  a  splint,  by  lixation  of  the  two  rows 
[teeth,  with  the  head  and  chin  iigure-of-S  dressing,  as  for  fracture  of 
I  lower  jaw.  The  interposition  between  the  teeth  of  short  strips  of 
Itta-percha,  thoroughly  softened  in  warm  wat^?r,  will  fimily  fix  the 
ok<*n  to  the  unbrt>ken  liones,  and  admit  <tf  the  introduction  of  liquiil 
111  iietween  the  upper  and  lower  incisora. 
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Fmotnre  of  the  inferior  ma:rilla  may  occur  in  rare  instnncps  throngli 
the  symphysis  menUy  but  much  more  freqxiently  external  to  this  and  wau! 
the  openinj^f  of  the  mental  foramen.  The  majVnity  of  all  fractures  m^fol 
the  l>fHly,  and  within  the  first  inch  and  a  half  leading  backiArard  fr<>m  the 
symphysis.  H 

Frtiotui*eof  the  angh  or  ramus  is  infnxiuont,  and  is  usually  the  ivflni 
of  a  blow  upon  the  side  of  the  jaw.  The  eoronoid  proces-i  is  ran'lyU 
ever  broken,  except  by  penetrating  bodies.  The  condyle  may  be  brokeu 
tlmiu^li  its  neck  by  a  fall  or  blow  on  the  chin,  or  by  force  applied  later- 
ally  at  or  near  the  angle. 

Dia(^io8is. — Among  the  symptoms  of  (his  lesion  are  pain  at  the  jwint 
of  fracture  and  loss  nf  function.  If  the  break  is  complete,  the  diagnosu 
ia  made  evident  in  the  displacement  which  usually  occurs,  and  by  tin; 
presence  of  crepitue.  This  bone  may,  howe^'cr,  be  br(»ken  without  di*- 
placement,  and  where  crepitus  is  not  present.  Under  such  condirionsi, 
while  a  diagnosis  may  not  be  positive  until  the  swelling  which  indicalw 
the  formation  of  callus  ensues,  the  jaw  shonld  be  kept  at  rest  by  one  of 
the  methods  to  be  described.  When  the  fracture  occurs  at  or  pa^deriiir 
to  the  mentjil  foramen,  the  temporary  loss  of  function  of  the  inferinr 
dental  nene,  which  is  not  infrequent,  ptjinta  almost  unerringly  t«  a 
recognition  of  the  character  of  the  lesion.  When  the  neck  of  the  condyle 
is  l)ix)k«;n,  the  chief  symptom  is  pain  in  this  region,  with  |>arti:U  or  com- 
plete loss  of  function.  Crejutus  is  with  diflioully  elicited  by  the  sur^Jiwa, 
although  it  may  be  evident  to  the  patient. 

Treniment  and  Prof/nosis. — Immediate  i*epo8ition  of  the  broken  awl 
displaced  surfaces,  and  as  perfect  a  d«?greo  of  rest  as  possible,  are  the 
first  and  chief  indicaii(ms  for  treatment.  When  the  presence  of  a  pl^ 
tially  displaced  t(K)th  oilers  an  obstacle  to  close  adaptation  it  should  be 
i^emuved.  When  reduction  is  effected,  one  among  the  following  methods 
may  be  employed : 

A  simjjle  and  ready  method,  which  may  be  used  until  a  more  fsecarf 
apparatus  is  constructed,  is  found  in  the  four-tailed  bandage  (Fig.  S2i. 
The  fragments  being  carefully  adjuste<l,  the  bandage  is  applied  as  already 
given  on  page  20.  The  tigure-of-8  chin  and  head  bandage  (Fig.  24)  is 
also  an  excellent  emergeni-y  dressing  for  fracture  of  the  lower  jaw.  If 
this  is  intended  to  l)e  used  permanently,  a  leather  or  gutta-jiercha  cup 
should  Ite  constructed,  to  tit  over  the  chin  and  well  ahmg  the  b<idy  of  the 
jaw.  The  material  should  be  cut  from  three  to  thi-ee  and  a  half  inches 
wide  and  abfuut  six  to  seven  inclies  in  lengtli,  and  split  from  each  end  in 
its  long  axis  to  within  three  fourths  of  an  inch  of  the  center.  One  strip 
should  be  about  half  an  inch  narrower  than  the  other.  If  gutta-perdu 
is  used,  this  should  be  dipped  in  warm  water  for  a  minute  or  two,  nnlil 
it  becomes  softened.  It  is  then  laid  across  the  chin,  the  upper  and  nar- 
row ends  are  turned  bade  over  and  paridlel  with  the  body  of  the  ja*. 
while  the  lower  ends  are  turned  upward  and  made  to  cross  outside  thf 
horizontal  ends.  The  bandage  is  applied  over  this  cup,  which  sonn 
hardens  into  an  unyielding  dressing.  I^eiUher  may  be  prepaifd  in  tlw 
same  way,  but  requires  to  be  soaked  longer  than  the  rubber.    Inter-deiw! 
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,  made  of  gutta-perc)ia  strips,  cut  nbout  one  inch  and  a  half  in 
from  one  fourth  to  one  half  of  an  inch  in  widtli,  and  about  one 
"firarthnf  an  inch  in  thickness,  are  sometimes  employed  to  fix  the  molar 
twtii  immovably,  and  nl  the  same  timo  to  separate  the  anterior  teeth 
^iiiiiirh  to  allow  of  the  introduction  of  liquid  food.  These  strips  should 
ak  i*  sttftened,  and,  when  ])h»ced  between  the  teeth,  tlie  crowns  of  the 
mnlarsari.'  pn-ssed  into  the  rubber  by  the  dressing.  When  the  fracture 
fa  thnni^rh  the  molar  region,  the  strip  on  the  broken  side  is  placed  on 
eUierside  of  t)ie  fracture. 

The  most  suitable  ai>paratu8  is  that  of  Prof.  Uamilton,  seen  in  Fig. 
811.  It  ctmsistA  of  a  chin-and-head  strap,  made  of  strong,  soft  leather. 
Tl)i>  piece,  where  it  j^asses  under  the  chin, 
bsh;ii)ed  ao  that  wlule  it  may  not  cause 
imcomfortable  pressure  at  the  base  of  the 
Idflcue,  it  is  wide  enough,  as  it  passes  up 
00  to  ibe  side  of  the  fate,  to  include  the 
I  tt^of  the  jaw  in  its  support.  From  this 
Iifint  it  is  gradually  nanowed,  until  at  the 
k'lujile  it  Ls  an  inch  in  width,  and  the  same 
whire  it  is  buckled  at  the  fnmto-parietal 
ntiin'.  A  piece  of  cloth,  fashioned  so  as 
to  tit  like  a  cup  over  the  chin,  is  sewed  on 
to  this.  A  second  strip  is  buckled  around 
ihe  hcail,  across  the  forehead  and  l>eneath 
theorci|mt,  and  from  this  point  an  anteirt- 
Jwtfrinr  strap  jwisses  forward  to  the  max- 
illary piece,  to  which  it  is  attached  at  the  >io,  sii.— (After  iiumutoo.) 
frunto-parietal  junction.    By  shortening  or 

elongating  this  strap  the  direction  of  the  pressure  on  the  jaw  can  be 
!  t^ged,  while  it  prevents  the  maxillary  strip  from  pulling  forward.  A 
'  piere  of  soft  lint  or  cotton  should  be  placed  under  each  buckle.  If,  after 
thespparalus  is  applied,  the  teeth  tit  so  closely  together  that  it  is  impos- 
nlile  to  introduce  liquid  nourishment,  inter-dental  splints  of  gutta-percha 
rtoiild  Iw  oni  ployed. 

A  patient  «ith  a  fractured  jaw  should  not  be  allowed  to  talk,  and, 
*bt!Ji  in  bed,  should  be  required  to  rest  in  the  dorsal  decubitus,  so  as  not 
wjpma  latendly  tii»on  the  injured  l>one. 

The  prognosis  is  usually  favorable.  Fixation  by  ossification  occurs 
iatmm  two  to  five  weeks.  In  some  cjwes  later,  while  in  a  small  number, 
iawiiirh  i.rojter  trejitment  has  been  delayed,  or  the  character  of  the  in- 
jWT.-d'vere^  or  the  condition  of  repair  in  the  patient  unfavorable,  union 
i»<l#lay»,»d  or  fails  utterly.  In  instances  of  delayed  union  fixation  should 
'^'faitlifuUy  tried.  If  this  fails,  and  the  function  of  the  jaw  is  seriously 
ioijaiivd,  the  iM>int  of  fnicture  sliould  be  exposed  by  incision,  the  broken 
*^>«  scrapetl,  one  or  tw(»  holes  drilled  through  each  fragment,  one  fourth 
of  an  inch  from  the  edges,  and  fixation  secni-ed  by  mcaiLs  of  silver  wires. 
Kntcture  of  the  cariiUigea  of  the  l-art/n^  is  of  lure  occurrence.  Sim- 
ile fracture  heals  without  retentive  api)aratua,  quiet  being  the  chief  indi- 
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cation.  Tlie  prognosis  is  gnive  in  proportion  to  the  danj^^er  of  asphyxia 
frf»m  intiainmatory  swelling  or  emphysema.  When  the  force  has  been 
great,  and  the  roinminiition  extensive,  death  may  occur  from  sliock  or 
other  complication  t>efore  asphyxia  from  occlusion  of  the  tmchea  super- 
venes. AVhen  this  last  danger  is  threatened,  tracheotomy  should  be  per- 
formed early. 

When  the  os  kyoidefi  is  broken,  the  fragment,  if  displaced  or  driven 
through  the  soft  tissues,  may  be  brought  into  position  by  introducing 
one  finger  into  the  mouth  and  pressing  with  the  other  hand  fi-om  with- 
out. It  is  scarcely  possible  to  retain  the  ends  in  apposition,  and  fibrous 
union  is  apt  to  occur.  Tlie  accident  is  rare,  is  not  dangerous,  and  the 
prognosis  consequently  favorable. 

Clavicle. — The  clavicle  is,  next  to  the  radius,  more  frequently  the  seat 
of  fracture  than  any  other  bone.  In  children  the  fracture  is  rarely  com- 
plete, and  consequently  overlapping  is  nnt  met  with,  a,s  is  the  rule  in 
adults.  The  break  occurs,  in  a  large  majority  of  instances,  in  the  middle 
third,  i.  e,,  in  that  portion  of  the  bone  between  the  attachments  of  the 
tnipezius  and  sterno-mastoid  muscles.  This  fractui-e  maybe  caused  by 
direct  violence,  or  by  iriclin-cl  ft>rce,  as  a  fall  upon  the  shoulder  or  the 
extended  arm. 

Tlie  cluiracier  of  the  displacement  is  shown  in  Fig.  312.  The  inner 
fragment  is  held  in  position  by  t!ie  mastoideus  muscle,  and  is  prevented 
from  being  carried  upward  by  the  costo-clavicular  ligament.    The  weight' 

of  the  arm  and  shoulder  drags  the  outer 
fragment  downwai-d,  wlule  the  contractions 
of  the  pectoralis  major,  lalissimus  dorei, 
and  subclavius  muscles  cairy  it  toward 
the  middle  line  of  the  body,  beneath  the 
inner  fragment.  In  rare  instances  the  dis- 
placement is  the  reverse. 

The  diagnosis  rests  upon  loss  of  func- 
tion, pain  at  the  seat  of  lesion,  possibly 
crepitus,  loss  of  s3Tnmetry,  shortening, 
and  i-eeognition  of  displacement  by  pul- 
iation. 

The  prof/iiosffi  is  good  as  to  restoration 
of  function,  a]ih<mgh,  in  complete  fract- 
ure, overlapiiing  and  a  certain  amount  of 
permahent  deformity  and  shortening  are 
almost  inevitable. 

Treatment. — Tn  complete  fracture  over- 
lapping of  the  fragment**  may  be  correct- 
Fko.  8i3.-(Fram  Gray.)  ed,  and  tlie  cuds  bnuight  into  apjwsition, 

by  tirst  carrying  the  ann  and  shoulder 
backwai-d,  and  then  elevating  the  shoulder.  This  is  the  principle  in- 
volved in  Prof.  Sayre's  excellent  method  of  treating  this  lesion,  which  is 
as  follows : 

Cut  two  strips  of  strong  adhesive  plaster  (moleskin  is  preferable) 
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about  three  inches  wide  and  several  feet  in  length.  Just  above  the  el- 
ht}W  of  the  arm  on  the  injured  »ide,  one  atrip,  with  the  adhesive  surface 
nearest  the  body,  is  |Misaed  Jiround  the  arm  and  secured  with  a  safety-pin, 
so  that  it  will  ui^t  constrict  the  member  (Fig.  313).    The  hand  is  now  laid 


>' 
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Tie.  S)3.— TbA  Ant  ntrip. 


Fio.  AU.— S&yro'A  drcaftini;  for  iy«eturcd  olarich. 
Fnml  view. 


over  the  middle  of  the  sternum,  the  shoulder  elevated,  and  the  elbow 
<rarried  well  baokwaitl  by  an  as-siMtant.  while  the  operator  carries  the 
plaster  directly  around  the  Iwdy  by  the  buck,  fastening  it  snugly  to  the 
iite^ment.  The  second  strip  is  split  near  its  middle  for  abont  three 
inches,  for  the  accommodation  of  the 
«U>ow%  and  is  applied  along  the  fore- 
arm and  over  the  shoulder  of  the 
«ound  side,  and  obliquely  around  the 
T)ack  to  the  same  point  (Figs.  314, 
3li>),  A  wad  of  ab8orl)ent  cottcm 
should  l>e  placed  in  the  axilla  of  the 
affected  side,  and  between  the  hand 
and  the  sternum.  Tlie  plasters  should 
be  stitched  or  fastened  securely  with 
safety-pins. 

A  convenient  and  effective  ready- 
method  is  that  of  Prof.  Moore,  of 
RfM'hester.  A  strip  of  sheelinfr,  eight 
inche-s  in  width  and  three  yards  long, 
is  hehi  near  its  center  across  the  palm 
of  the  openitor,  wlio,  fur  the  left 
clavicle,  gni-sjis  the  elbow  of  tliis  side 

from  behind.  That  end  of  the  stilp  which  is  next  the  patient^s  body  ia 
passed  betwwn  thy  arm  and  chest,  then  up  in  front  of  and  over  the  clav- 
icle of  the  injure<I  side,  obliquely  across  the  back,  under  the  opposite 
axilla,  thence  across  the  right  clavicle,  and  over  this  to  the  back. 


Fio.  815, — Sayre's  svOodJ  utriii  for  (Wwlured 
cluvidti.     Back  view. 
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The  opposite  end  is  passed  to  the  front  of  the  ann  at  the  elbow,  h 
tween  the  tirst  strip  and  the  arm,  and  is  then  ciirried  nn)un<i  the  bacj 
An  assistant  now  carries  the  elbow  backward  and  upward,  and,  vrh& 
held  in  this  {>osition.  the  bandage  is  tied,  sewed,  or  pinned.  A  siiogl 
support  the  foreann  is  added.  This  is  practioaUy  a  fignre-of-8  band 
age  around  the  elbow  of  the  broken  side  and  the  stioulder  of  the 


Flo.  SIS. — Uoore'D  ineUiod. 


Fio.  817.~Moon*s  naihod. 
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side.     The  hand  is  carried  across  the  chest,  slightly  elevated,  and' 
held  in  a  sling.     Safety-pins  are  inserted  at  the  jxiints  of  crossing  (Fip. 
316,  817). 

In  incomplete  fnwtiirp,  and  in  children,  especially  during  the  sumroei 
months,  when  the  plaster  tends  to  produce  irritation  of  the  skin.  Yd- 
peau's  method  is  preferable.     (See  page  321.) 

Any  form  of  apparatus  should  lie  woni  at  least  four  weeks. 

The  scapula  is  almost  always  broken  by  direct  violence.  It  S 
thought  to  have  been  fractured  in  a  few  instances  by  muscular  actui 
alone. 

Acromion  Pro^'esft.—The  acromht}  process  is  usually  broken 
fall  on  the  shoulder  or  a  blow  received  from  above.  The  fracturt^ 
occur  anterior  to,  through,  or  behind  the  acromio-claviculai'  articulation. 
TliQ  diuffnoxf's  is  evident  from  crepitus,  pretei-natnml  mobility,  and dt* 
pressiou  of  the  outer  end  of  the  clavicle.  The  ti\*atment  ia  to  bend  tbi 
forearm  at  a  right  angle  to  the  arm,  and  throw  a  roller  under  the  foreufli 
at  the  elbow,  and  over  the  clavicle  and  shoulder  of  the  affected  side.  6x« 
ing  the  head  of  the  humerus  in  the  upper  part  of  the  shoulder-join^j 
lifting  the  acromion  into  its  place.  flj 

Coracoid  Process. — When  this  process  is  broken  the  tendency  to  oB 
placement  is  downward,  owing  to  the  action  of  the  pectoralis  minoJ 
coracu  bmchialis,  and  short  head  of  the  biceps.     Unless  the  fractmel 
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anterior  to  the  attachments  of  the  coraro-ohivicular  ligiiments,  or  unk-ss 
these  have  l»een  detached,  the  disphtcement  can  only  be  Iiinite<l. 

Treatment. — Place  the  hand  of  the  injured  sida  on  the  oppttsite  shoul- 
der, and  ajjply  Velpeau's  I>andiige  as  for  fractuiv  of  the  claviele.  The 
prognosis  Is  good,  Although  fibrous  union  Is  the  rule. 

Fracture  of  the  glenoid  procetts^xXxwt  is,  tlirough  that  portion  of  the 
scapula  between  the  glenoid  fossa  and  the  anterior  portion  of  the  Iwse  of 
the  cortu-oid  prf>cess — hius  not  yet  Iwen  noted.  Seveml  instances  are  re- 
corded, however,  of  fracture  which,  while  anteiior  to  the  base  of  the 
acromion,  included  the  base  of  the  coracoid  j)roce3s. 

Treatmeiit.—FXex^  the  forearm  at  right  angles  to  the  arm,  .and  carry  it 
across  the  chest,  leaving  the  humerus  jiarallel  with  the  axis  of  the  body, 
lift  the  humerus  directly  upward  against  the  coraco- acromial  ligament, 
place  a  pad  in  the  axilhi,  and  carry  a  roller  aniund  and  under  the  f(tre- 
arm,  at  the  elbow,  and  over  the  shoulder  of  the  same  side.  Every  other 
turn  should  he  carried  horizontally  around  the  body.  By  lliis  means  the 
head  of  the  liuraerufikeeps  the  fragment  in  position. 

Fracture  of  the  spine  of  the  scapula  is  rare,  but  Iwlow  this  it  is  of 
inore  frequent  occurrence.  Velpeau's  bandage,  or  any  method  which 
will  give  the  minimum  of  discomfort  and  the  greatest  degi-ee  of  rest,  will 
t>«3  most  successful. 

Humerus. — Fracture  of  the  7/7/mery.s  occurs  most  frequently  in  its 
l<-fwer  third,  while  the  pn>portion  of  fractures  in  the  midtUe  and  upper 
t  Hirds  is  about  equal. 

In  the  ui)iier  third  this  lx»ne  may  be  broken  through  the  anatomical 
n^fk  :  just  below  this  line,  through  tlie  tuberosities ;  immediately  Ik'Iow 
tli*"  tuberosities  (the  surgical  neck) ;  or  through  the  shaft.  It  may  also  be 
fruoturetl  h)Dgitudiually,  with  sej)aratiou  of  the  tuberosities. 

Fracture  of  the  unaiomlcal  nfck^  or  intni-ciipsular  fracture,  is  rare. 
^t  i&  caused  by  a  blow  or  fall  directly  on  the  shoulder. 

lymgnos is. —There  may  be  crepitus.  If  the  shoulder  is  fixed  and  the 
humerus  gras|>ed  below  and  up  to  the  tubenxsities,  and  crepitus  is  felt  by 
^Uov-ing  the  head  agjiinst  the  glenoid  cavity,  the  character  of  the  injury 
"*  evident.  If  impaction  into  the  shaft  has  tvocurred,  crepitus  will  be 
*o»ent,  but  shortening  will  be  ascertained  by  careful  measurt^ment. 

tJony  unitin  after  intra-cfipsular  fracture  is  rare,  unless  impaction  has 
***^Urrf»d.  Osteo-arlhritis  may  result^  rendering  exsection  of  the  joint 
''^^^asary. 

fracture  iJirovgh  the  tuberosities  occurs  also  from  direct  violence. 

'***  Hjinptoms  closely  resemble  those  of  the  variety  just  descril>ed.     The 

***'^?^ojiH  is  more  favorable,  since  bony  union  is  the  rule.     Pr<^)gnosis  as 

^*  'reedom  of  motion  should  be  guai*de<l,  since  exostosis  muy  result  to 

^^•^h  an  extent  Jis  to  interfere  with  the  usefulness  of  the  arm. 

^J*y*tcture  (hrouf/fi  the  surgical  nccK'  is  of  far  more  frequent  occun^nce 

****»!  the  intra-  or  pxtra-caj>sular  fmctures  at  the  anatomical  neck.     It 

/^^ >•  result  from  dir*?ct  violence,  although  not  infrequently  a  fall  upfm 

^**    hand  or  elbow  will  pnxluce  it.      The  basps  of  the  tuberosities  are 

^*-*>:*ly  involved  in  fracture  of  the  neck  in  adults — except  in  the  young, 
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Fip,  1)8. — Rhowlnir  the  meehoa- 
tenof  diMplBWinorit  io  CmA- 
DFO  of  the  aurgiciil  nook  of 
thi!  hunwruK.    1  After  Gtajr- 1 


when  separation  at  the  epiphysis  may  occur.     In  the  middle-aged  i 
uld  the  point  of  fracture  is  usually  about  one  inch  below  the  tuberositi 
Displacement  may  occur  in  any  direction,  although  as  a  rule  it  is  n 
extreme.     The  tendency  of  the  lower  fmgnicnl  is  to  l>e  drawn  upward 

the  deltoid  and  triceps,  inward  by  the  |)ect*>nU 
major  and  latissimus  dorsi,  and  u|kivnrtl  and  h 
ward  by  the  rthort  head  of  tlie   bic«'p?>  an 
coraco-brachialis  (Kig.  318). 

LtJiitjitadmal  P^racfure. — This  form  of 
ure,  though  rare,  occurs  from  diivct  injury, 
split  usually  runs  through  the  head  of  the  hii 
meruH  and  ahuxg  the  bicipital  groove.  rc«>nn 
in  a  seiMiration  of  the  greater  tuberosity  fruinB 
shaft.  The  l»one  will  be  found  to  bn  tlartcflii 
and  wider  than  mtrnial,  while  a  deep  gnxtv 
marks  the  line  of  cleavage.  The  i>rogn' 
uufavonible  as  to  restoration  of  function. 

Difftrential  Diagiwsis. — In  dUlcattU 
the  shoulder-joint  there  is  always  abno; 
mobility;  the  muscles  of  the  shoulder  and* 
are  rigid  ;  a  measurement  over  the  acromion' 
around  through  the  axilla  will  l>e  at  leaal 
inch  greater  than  on  the  non-dislocati'd  side ;  the  head  of  the  bone 
felt  out  of  it^  normal  i)osition ;  if  the  hand  of  the  affectM  side  ia  laid  upo 
the  opposite  shoulder,  the  elbow  can  not  be  made  to  touch  the  chesl-ffal! 
In  fracture  without  inipacti(m,  crepitus  and  shortening  ;  mon*  orle 
\aAn  on  motion;  mobility  free;  the  circumference  not  increased :  tli 
heiid  of  the  bone  in  jwsition ;  with  the  hand  of  the  affected  sidt»  npy 
the  opposite  shoulder  the  elbow  drops  to  the  cheat.  With  imr*octio^ 
of  these  symptoms  except  crepitus,  ■ 

Treatment. — Uednction  of  displacement  is  usually  effected  l^y  e«3 
sioa  from  the  Hexed  foreann,  the  shoulder  being  tixed  by  miction  in  ill 
opposite  lU'in,  or  by  a  sheet  earned  around  the  body,  just  und<*r  tt 
axilla.  In  the  first  mano'uvre  it  is  usually  In^st  to  hold  the  arm  .it  rigl 
angles  to  the  body,  and,  a>nliuuing  the  extension,  to  bring  it  down  p"i 
allel  with  the  chest,  in  which  position  it  is  to  be  fixed.  To  this  is  a<J(ie 
direct  manipulation  of  the  fragments.  The  choice  of  dressings  raavV 
made  between  plaster  of  Paris  and  a  cup-shajjetl  splint  of  gutta-prfiu 
sole-leather,  or  book-binder's  board.  Properly  adjusted,  either  of  the* 
materials  will  suffice.  The  gj-psum  dressing  has  the  advantage  of  n« 
certain  and  pennanent  fixation  of  the  parts.  It  is,  however,  nf>t  so  cun 
fortable  as  tlie  sliouklcr-cap  splint.  To  apply  the  plaster-of-Paris  aplin 
reduce  the  displacement  as  directed,  and  fix  the  arm  in  a  {M>sifitm  w 
quite  parallel  with  the  body,  by  firm  and  regular  extensi<»n.  .Vpplj" 
dry  niusliu  or  tlanuel  roller  to  the  arm  and  shoulder,  as  heretofore  di 
scribed,  and  over  this  put  on  the  plaster-of-Ptiris  bandages,  holding  Ui 
arm  i>erfectly  immovable  until  the  gypsum  has  hardened. 

If  a  ahoulder-cap  is  to  be  applied,  a  pattern  is  first  made  by 
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of  paper  to  tit  over  the  shoulder  and  down  tho  arm.    It  should 
larjTP  enough  to  spread  over  a  part  of  the  scapular  and  pectoral  region, 
to  t»Tiil>rac«^  two  thirds  of  the  riroumforence  of  the  aiTn.     The  paste- 
il.  irulta-jiercha,  or  Iwither  is  cut  to  corresptmd  to  this,  and  ia  im- 
WTfed  in  hot  wat«r  until  it  is  soft  and  pliable,  wlien  it  is  lined  with  a 
thin  layer  of  absorbent  cotton  and  molded  over  the  arm  and  shoulder, 
re  it  is  secured  by  a  roller,  applied  as  above.    The  inner  side  of  (he 
a  protected  by  cotton  or  cloth.    The  foreann  and  hand  should  l>e 
,  and  held  in  front  of  the  ensiform  cartilage  by  means  of  a  sling, 
ting  becomes  loose,  an  additional  roller  should  be  applied. 
ig  for  this  fracture  should  be  worn  continuously  for  at  least 
weeks.     In  order  to  prevent  contraction  of  tl»e  bicejxs,  it  will  l>e  ad- 
ile  to  fully  extend  the  forearm  every  two  or  three  days. 
acturea  of  the.  sfiaff  of  the  humerus,  although  chiefly  caused  by  di- 
TiciIencH,  are  not  infi'equenrly  the  result  of  a  fall  cm  the  hand  or  elbow, 
may,  in  rare  instances,  lie  caused  by  muscular  acdon  alone.    The  dis- 
leni,  which  is  usually  not  market!,  will  in  great  j>m*t  be  determined 
e  direction  of  the  line  of  fracture.     If  the  break  is  above  the  inser- 
of  the  deltoid,  while  the  lower  fragment  is  drawn  upwsird  by  the  del- 
and  the  long  mu.^cles  extending  from  ihn  scapula  to  the  elbow,  the 
fragment  is  apt  to  be  dmwn  towaid  the  thorax  by  the  j)ectomlis 
irand  minor  and  latissimns  dorsi  muscles  (Fig.  318).     If  the  bi-eak 
below  the  deltoid  tuln'ivle,  the  dis- 
ment  and  overlapping  will,  in  gen- 
^,  follow  the  obliquity  of  the  fract- 
The  lower  fniginent  is  a])t  Uy  l)e 
behind  the  npper  longer  piece. 
e  treatment  is  i>ractically  the  same 
lit  just  given.     If  the  cup-shaped 
t  is  nfHMl  it  should  l>e  made  long- 
nd  an  extra  short,  narrow,  internal 
,t  may  be  added  (Fig.  319).     The 
'-of-Paria  dressing  is  very  satis- 
ry  in  this  region  r)f  the  arm. 
racture  at  the  condyloid  extremity 
e  humerus  may  he  divided  into : 
verse  fracture  above  the  con- 
cuuse^l   by   violence  applied   to 
iw;  2,  epiphj'seal  separation  (on 
le  lower  than  the  ab<ive) ;  3,  trans- 
fracture,  with  a  longitudinal  sjtlit 
ihi*  joint  (inter-condyloid) ;  4,  fnict- 
f  the  external  condyle ;  5,  of  the  in- 

Iconrlyle;  (5,  of  the  external  epicondyle  ;  7,  the  internal  epicondyle. 

tnjusverse  fracture  above  the  condyles  the  obliquity  is  usually 

behind  forward  and  downward  {Fig.  32t»),  the  inferior  short  frag- 

Dg  carrietl  up  behind  the  longer.     AVhen  the  lower  frapnent  is 

the  joint,  the  displacement  is  the  siime. 


Kic).  819.— Apparntiw  Ibr  (Vttcttirr  of  the  htj- 
mcTiu  lit  any  point  nbovu  tlie  coaU^'lcH. 
i.\llur  Ilutitltuii.j 
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Flo.  ttw. — ShawinfT  mrchaninn  ofdt*- 
ploi-cmcnt  Id  I'mcturci  above  tlio 
ootulylcs.     (jUt«r  tiim)'.} 


In  epiphyseal  separation  the  displacement  Is  n<jt  great,  unless  th 
capsule  is  badly  torn,  as  a  result  of  extreme  violence. 

Tlie  tTeatmeni  of  these  three  forms  of 
fracture  is  the  same.  Reduction  by  exten-^ 
sion  and  the  1f)ng  L-Hha|>e<l  cup-splint  of 
Hamilton  should  be  preferred  (Fitf.  319). 
This  splint  is  made  of  gutta-percha  (leather 
or  good  card-board  will  suffice  if  the  rubber' 
can  not  be  oljtJiined).  It  should  k<>  from  the 
shoulder  to  the  wrist,  uud  tlte  measurements 
should  be  taken  on  the  unbroken  arm.  The, 
a]jparatuH  should  be  padded  with  a  layer  o£ 
absorbent  cotton.  Instead  of  holding  the; 
forearm  at  a  right  angle  to  the  arm,  as  repi-e- 
sented  in  the  cut,  it  is  best  to  carry  it  about^ 
half  way  between  this  ix>sitiou  and  full  ex- 
tenaion^  in  oj*der  to  carry  the  olecranon  pro- 
cess into  the  fossa,  which,  if  allowed  to  fill 
with  callus,  will  prevent  fuU  extension  of  the' 
forearm.  The  pro^osis  is  more  favorable  ia 
the  tirat  variety,  since  the  joint  may  not  ba, 
involved  in  the  injury.  Bestrurtion  of  the  joint,  requiring  excisirm,  may: 
occur  in  epii)hys«»al  sepamtion.  When  the  fracture  is  comminuted,  andj 
int*>  the  joint,  anchylosis,  more  or  less  complete,  may  result.  ( 

In  all  fiiuninvs  about  the  elbow  it  is  important  to  remtrve  the  splint* 
at  the  end  of  the  tliird  week,  steady  the  fragments  abovt*  and  btdow  the 
line  of  fracture  as  well  as  |>ossible,  and  make  limited  motion  at  the  elbow^ 
joint.  Tlie  splints  are  agaiu  adjustt^d,  and  at  the  end  of  another  wp<»fe 
this  manauivre  is  repeated,  with  an  inrma-si^d  degn^ie  of  motion.  After 
this,  every  two  or  three  days,  until  the  greatest  possible  freedom  of  move-! 
ment  is  secured.  j 

The  interual  condyle  is  broken  much  more  frequently  than  the  exte-M 
nal.  It  is  more  prominent,  and,  in  the  act  of  falling  backward,  the  arm^ 
are  thrown  out  from  the  bodj'  in  such  a  manner  that  the  inner  condyle 
first  receives  the  force  of  the  fall.  The  fracture  may  be  contine<|  to  th$ 
tip  (extra-ca]isular),  or  it  may  incln<le  a  portion  of  the  internal  epiconJ 
dyle,  and  lea<l  into  the  joint  through  the  trochlear  surface.  j 

Fracture  of  the  external  condyle  is  of  rare  occurrence.  The  line  nj 
cleavage  usually  commences  about  the  middle  of  the  external  condyloids 
ridge,  and  runs  obliquely  to  the  articular  surface,  in  the  gi-oove  betweeni 
the  radial  eminence  and  the  trochlear  surface,  or  thmugh  the  center  ofj 
this  surface.  Tlie  diagnosis  is  determinwl  by  the  crepitus,  degree  ofj 
mobility  of  the  fragment,  and  by  the  partial  loss  of  function  of  the  ex- 
tensor or  flexor  muscles  (as  the  outer  or  internal  condyle  is  affected). 

Treatment. ~ln  fracture  of  the  inner  condyh*,  whether  complete  oi' 
incomplete,  flex  the  forearm  on  (he  arm  to  an  angle  slightly  less  than  45% 
and  pronate  the  forearm  until  the  back  of  the  hand  is  uppermost.     This^ 
position  most  fully  relaxes  the  flexoi-s  and  the  i)rtjnotor  mdii  lei'es.     Use. 
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splint  as  just  described.     Tt  is  advisable  to  place  a  compress  of 
'  Hat  In  Utmt  of  the  condyle,  in  order  to  increase  the  pressure 

he  external  condyle,  bend  the  forearm  as  before,  and  place  the 
Im  iii)wnn^l.  In  nJl  these  lesions  plaster-of-Paris  or  liquid-jarlass 
ny  Ik?  used,  although  u  well-mnde  and  well-applie<l  gntta- 
ao,  leather,  or  pastebuai*d  shoulder,  arm,  and  foi-eaiin  splint 
able. 

ration  of  the  epicondyles  is  of  rare  occurrence,  and  demands  no 
mention.     The  indications  for  treatment  are  similar,  and  the 
OS  more  favorable  than  for  fracture  of  the  condyles. 
iarm — Ulna. — FVacture  of  the  olecranon  process  usually  occure 
mlt  of  a  fall  on  the  elbow, 
le  forearm  is  in  strong  flex- 
is  occawifinally  caused  by 
;on  of  the  triceps.     Tlie  line 
is  most  fivquently  at  the 
junction.     The  disphice- 
iward,  in  the  line  of  the 
.  :«l). 
diagnosis  may  be  determined 
;of  function,  crepitus,  which 
[Obtained  when  the  forearm 
^xtended^  or  by  appreciation 
separation  of  the  two  frag- 


Fm.  8S1. — l)itmlnc«m«nl  of  the  upper  fVnfmcnt  ui 
fiwturu  of  thtt  o]c<;niiiOii.    (^Altur  Gmv.) 


iment, — Extend  the  forearm 
tiUest  depn'C  coasistent  with 
Make  a  soft-board  splint, 

E;hree  inches  wide,  and  long 
to  extend  fn>m  within  two 
.  ,,  .      ..1  i-  t*i".  3'Ja. — Hatuilton'x  nlocmnnn  splint.     (Aft^T 

[  the  carjjus  to  the  same  dis-  u^miiton.) 

Dm  the  axilla.     Cut  a  deep 

I  either  side,  three  inches  bek)w  the  level  of  the  line  of  fi-at^ture. 
I  splint  with  batting,  making  it  tnice  as  thick  in  the  bend  of  the 

elbow   as    elsewhere, 
and  wTap   it  with   a 
roller.    Lay  the  splint 
on   the  anterior  sur- 
face of  the  arm  and 
forearm,  and  secure  it 
Denr  the  ends  by  bcv- 
eral  tru-ns  of  the  n>ll- 
er.    Next,  take  a  flan- 
nel bandape  (on   ac- 
its  elasticity),  and,  commencinii  below,  cover  the  forearm  and 
cir<'nlar  turns  until  the  notch  is  rniu-lu'd.  at  which  moment  the 
rricil  w^ell  above  the  upi)er  fnignifnt,  around  the  posterior 


I 
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aspect  of  the  arm.  and  down  ngaia,  to  be  secnred  in  the  notch  OD  t| 
opposite  side  of  the  splint.  This  obliv^ue  turn  is  rer>eate<i  until  the  fni; 
men ts  are  in  ap|x>8ition,  when  the  whole  is  serured  by  as  niiiuy  cirtuJi 
turns  an  are  needed  (Fig.  323).  Within  a  week  the  fracture  should  I] 
inspected,  by  removing  a  portion  of  the  dressing,  and  additional  tuiU 
a])j>lied  if  any  separation  has  oocnrred.  After  four  or  tive  w»^ks  tk 
sjtlint  should  l>e  removed,  and  careful  passive  motion  made,  while t^ 
fragments  are  supported  by  the  oiwrator.  The  union  is  apt  to  be  lip 
men  tons. 

Practnre  of  the  coronoid  process  is  exceedingly  rare.  The  diagnodi 
IS  difficult — often  impossible.  If  the  lesion  is  strongly  suspected,  secofl 
quiet  by  apjdyiiig  a  splint  in  extretne  flexion. 

Fracture  of  the  ulna,  in  its  shaft,  Of'curs  in  the  effort  to  ward 
blow,  or  as  a  result  of  a  faU  directly  upon  the  bone. 

The  diagnosis  is  usually  not  difficult,  even  wlien  displacement  is  i 
In  susijected  fracture  of  one  of  the  bones  of  the  fore-ami,  if  compr 
be  made  by  grasping  both  bones  at  a  point  remote  from  the  suspecle^ 
break,  and  pain  or  abnormal  mobility  be  caused  at  that  point,  the  diag 
nosLs  of  fracture  is  fairly  clear.  If  crepitus  is  obtained,  all  doubt  is  dial 
pated. 

Displacement  of  the  upper  fragment  is  always  slight.  The  lower  mai 
l)e  drawn  toward  the  radius  by  the  pronator  quadratus.  Tlie  obliquit] 
of  the  cle-avage,  and  the  direction  of  the  force  which  produced  the  lesioo 
will  almost  always  determine  the  displacement.  fl 

Radius. — Fracture  of  the  radius  above  the  bicipital  tuberosity  isW 
of  the  rarest  f<irras  of  injury,  and,  wlien  present,  is  with  great  difficult; 
recognized.  The  cause  is  direct  violence.  Displacement  of  the  or* 
fragment  will  be  slight,  unless  the  fracture  is  complicated 'with  a  didoM 
tion  at  the  radio-himieral  joint.  The  action  of  the  biceps  wiJl  tend  c 
draw  the  lower  fra^^ent  forward.  The  best  position  for  treatment  iit 
flex  the  forearm  on  the  arm,  with  the  palm  tnrned  upward,  and  toappi] 
an  anterior  splint,  wider  thiin  the  arm,  and  ])rovided  with  an  interosseoi 

pad.  If  the  displacement  forffsi 
is  extreme,  a  compress  may  been 
ployed. 

Fracture  of  the  radins  betwrti 

the  bicipital  tuberosity  and  thfia 

sertion  of  the  pronat*ir  tadii  teW 

is  also  usually  fit>m  a  direct  bio* 

although  it  may  result  from  a  hi 

on  the  hand,  or  fi*om  muscnlir  X 

tion.*    While  the  obliquity  of  li> 

line  of  fracture  will  in  great  \sS 

determine  the  displacement,  the  tendency  is  for  thn  lower  fragiiienU 

be  carried   toward  the  ulna  by  the  conjoined  action  of  the  pnm 

quadratus  and  pronator  radii  teres  muscles,  wliile  the  upper  fragme 

•  Packird,  io  Ashhurst's  "  Enoyclopaoaia,"  vol.  Iv.    William  Wood  dc  Co.,  New  Yi 
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of'tticr&dius  ill  iu  lowur  UiirU.     lAlWr  Gni>.) 
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ontward  hy  the  biceps.  When  the  hone  is  broken  below  this 
le  l(»wer  frapTnent  tends  toward  the  ulna.  The  n]»per  may  l>e 
hfiM  ont  br  iht?  hioeiw,  or  carried  toward  the  ulna  if  the  pronator  nulii 
WM  is  rontracted  (Kijf.  324). 

Tretdtturnt. — The  position  wliieh  renders  the  approximation  of  the 
trajniit^nis  most  easy  is  that  of  siijMnation  ;  but  iu  this  ix>sitioii  tlie  two 
tnau'S  an?  nimost  in  apposition,  and  the  dangt^r  of  osseous  uaitin  between 
Ukvu  with  loss  of  lateral  motion,  is  increased.  For  this  resuson  it  is  safer 
tti  fix  rhf'  limb  half  way  between  supination  and  pronation  (with  the 
llwmti  iK)inting  upward).  (Th'>  application  of  the  splint  is  the  same  aa 
fcf  fracture  of  both  Iwuea.) 

tFrnrtiire  a/  the  Carpal  End  of  (he  Radius.— Vr^vtwv^  through  the 
Irelloiis  expansion  of  the  lower  end  of  the  radius  is  the  most  frequent 
lU  fractures  ;  that  of  the  clavicle  next  in  order.     The  line  of  fmcture 
il  general  transverse,  and  within  one  inch  of  the  articular  surface* 
Ml?  usually  nearer  the  anterior  margin  of  the  articular  surface,  and 
BiJn^  obliquely  upward,  on  to  the  dorsal  aspect  of  the  bone,  at  a  dis- 
B*!  varying  from  one  fourth  to  one  inch  above  the  ]Misterior  lip.     In 
^yexceptii>nal  instances  the  posterior  lip  or  rim  is  split  oflf,  the  line  of 
fnirrare  leading  from  the  articular  surface  upward,  on  to  the  dorsal 
ftspect  of  ihe  Nme  (Barton's  fracture).     Tlie  styloid  pitx^pss  is  also  occa- 
ainally  broken  off.  or,  when  the  violence  of  the  fall  is  jt^eat,  the  bone 
may  Ite  split  iu  its  long  axis  by  the  first  impact  of  the  carpus,  and  after- 
nni  trajwrersely  fmcturetl  by  the  forced  extension  and  strain  on  the 
tntfriiir  ligaments. 

Though  a  fall  on  the  back  <»f  the  hand  has  been  known  to  produce  a 
tnnsvprse  fracture  of  the  cancellous  expansion  of  the  carpal  end  of  the 
jus  in  a  few*  instances,  in  the  vast  majority  of  caxes  the  force  is  tirst 
ved  upon  the  palmar  aspects  of  Ihe  tiugers  and  the  p;ihri,  with  the 
in  forced  extension. 

e  mei^hanism  of  this  le.sifm  is  this :  In  the  act  of  fallinp,  the  hand 
i»  thMwn  out,  and  the  fitrce  tif  I  lie  fall  is  i*eceived  first  upon  the  palm, 
«M  rhipfly  upon  the  anterior  extremity  of  the  metacarpus,  whence  it  is 
Hmsmitted  backward  to  the  carpus,  and  to  the  anterior  radio-carx)al 


Pio.  tSS.— DUplacocDcak  of  ftngHHinb  Id  Collca^*  fracture.     (After  Qny.) 

amenfi*.  As  the  extension  is  continued,  the  strain  on  this  ligament  is 
Weafled.  until  the  bone  bef^ins  to  yield  on  its  anterior  aspet^r,  close  to 
lod  parallel  with  the  radial  attachment  of  the  ligament,  and,  as  (he  force 
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is  continued,  the  line  of  fracture  travels  upward  and  backward. 
Rime  force  which  i)i'oduced  the  fi-acture  by  forced  extension  and  im^ 
of  tlie  body  will,  if  continued,  pnxiuce  the  usual  displacement,  cansin^ 
the  lower  fragment  to  ride  backward  upon  the  upper,  and  frequentJi 
causing  impaction  of  the  compact  posterior  rim  of  the  upper,  into  tiv 
spongy  substance  of  the  lower  fragment  (Kig.  325). 

The  dfUf/iMsU  of  CoUes's  fracture  is  not  difficnlt.  The  **  silver-fork' 
deformity,  the  history  of  the  accident,  and  pain  at  tlie  seat  of  the  hiidoD, 
point  to  the  character  of  the  fracture.  When  backward  displaceraeal 
ctccura  it  will  be  recognized  by  palpation.  Crepitus  may  or  may  noti 
elicited.  The  hand  is  directed  to  the  radial  side,  and  the  styloid  pr 
of  the  ulna  is  unusually  prominent. 

Treat  me /it.— When,  after  careful  examination,  there  is  found  an) 
degree  of  displacement  of  the  lower  fragment,  upward  and  baekwani 
upon  the  upper,  proceed  as  follows :  With  the  Imck  of  the  [wtient's  haiK 
turned  upward,  the  operator  uith  one  hand  grasps  tlie  forearm  in  sndis 
way  that,  while  the  radius  is  firmly  held,  the  thumb  is  immediately  $hm 
the  line  of  fracture.  AVith  the  ttther,  the  liand  of  the  patient  is  grasped 
wi  that  hi.s  (the  surgetm^s)  thumb  (nr  index-linger,  if  pivferred)  preaea 
Armly  upon  the  back  of  the  lower  fragment.  The  hand  is  now  canW 
sti-ongly  back  toward  the  dorsal  aspect  of  the  radius  (f<irced  and  estiwm 
extension),  and  while  in  this  position  the  lower  fragment  lieoomesun; 
locked,  and  may  he  pushed  into  place  by  the  thumb,  while  at  the  saa) 
time  the  hand,  under  strong  extension,  iscarrie<l  into  thestraijjht  ixisinm 
If  tills  manoeuvre  fails  it  should  be  repeated,  and  under  ether  if  tbereii 
great  iniin  or  mu.scuhir  rt^sistance.  Too  much  sti-ess  can  not  be  laid  apotj 
this.  The  cause  of  so  much  deformity  after  this  accident  is  in  many  c«tt 
due  to  imperfect  reposition.  If  no  displacement  exists,  extension  orlh( 
employment  of  any  f(u*ce  Ls  contra-indicated.  Injections  of  2-per-oenl 
cocaine  solution,  after  Coming's  method,  into  the  tissues  about  the  lim 
of  fracture  will  usually  produce  a  sufficient  anicsthesia.  In  aged  imtieota 
who  have  considerable  impaction,  it  is  not  advisable  to  break  up  theis 
paction,  but  def(tmiity  and  imj)aired  usefulness  should  l>e  progBOStf 
cated.  In  cases  with  little  or  no  displacement  and  deformity  all  erfj 
sion  or  manipulatiou  should  be  abstsiined  from.  | 

In  many  instances,  however,  deformity  will  inevitably  remain.  TlK 
shortening  which  may  result  from  the  accident,  or.  in  the  youne,  th* 
injury  to  the  epiphysis,  which  may  retard  the  growth  of  the  bone  iu  in 
long  axis,  causes  a  deflection  of  the  hand  to  the  radial  side,  and  an  at^ 
normal  projection  of  ihe  styloid  process  tif  the  ulna.  AVhen,  as  in  fninw 
exceptional  instances,  the  radio-ulnar  ligsiments  are  torn,  and,  as  de- 
scribed by  Prof.  Moore,  of  Rochester,  the  tendon  of  the  extensor  curp 
ulnaris  is  displaced,  the  tendency  to  defonuitj'  is  even  gr%*ater.  VHu^ 
pn)por  reduction  is  obtained,  any  dressing  which  keeps  the  parts  at  wj 
will  secure  a  good  residt.  H 

Within  the  last  few  years  a  large  number  of  cases  nf  Colles's  fracnP 
have  been  treated  with  Prof.  Pilcher's  dressing,  slightly  niodilied.  Tb* 
results  have  Iteen  very  satisfact^iry.    It  is  as  follows :  Roll  two  pieces  of » 
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l>an<lage,  two  inches  and  a  half  wide,  into  a  compress  about  ns  thick  as  the 
little  linger.  After  the  i-edurtimi,  place  one  along  the  inner  aspect  of  the 
alna,  extending  from  the  anterior  mai-gin  of  the  carpus  upward,  the  other 
exactly  parallel  with  this,  alf)n*!;  the  outer  border  of  the  radius,  over  its 
styloid  process.  While  these  are  held  (imily  in  position,  secure  them  by 
drips  of  adhejiive  pla-ster,  one  inch  in  width,  wound  securely  around  the 
■wrist  and  arm,  from  the  lower  end  of  the  carjius  to  the  t?ud  of  the  com- 


Wm^^r. 


X>'M.  "Ciases.  A  pasteboard  splint  is  then  applied,  along  to  the  l)ack  of  the 
•  *s*.xn(l,  extending  fn)ni  the  bases  of  the  fingers  to  near  the  elbow.  The 
^isA  xad  and  ami  are  carried  in  a  sling.  The  dre.ssiiig  may  l>e  changed  in 
t"*^''«z>or  three  weeks.  Gentle  and  careful  motion  of  the  lingers  should  be 
*^isa-<le  daily.     Thi'  dn^ssing  should  be  worn  about  four  weeks. 

Anotlier  methvid  is  to  envelop  the  forearm  and  hand,  as  far  as  the 
■"■^^^*afarp<vphalangeal  articulation,  in  a 
l~*^^a-ster-uf- Paris  dressing.  In  this  treat- 
'^^^^  nt,  after  reposition  of  the  fragments, 
^**-«=*  hand  ahonld  be  given  a  considerable 
^^*«:=lination  to  the  ulnar  side.  If  it  is 
**^^a1red  to  examine  tlw  condition  of  the 

**'^*.«ture,  the  plaster  may  be  cut  on  the 

^^^  *r^ar  and  mdial  sides,  and  rtmpplied  as 

»**•  »*>oditied  Bavarian  s]>]int  (Kig.  :jafi). 
Prof.  Hamilton's  method  is  tts  fol- 
~^"^^"8:  A  wooden  splints,  made  from  a 
"■^*>ctop  or  sliingle.  is  shai^  to  extend 
^^oni  a  half  inch  in  front  of  the  ellxiw- 
3'  »iBt  to  the  metawu-po-phalange^il  arlic- 

^^■sition.     Its  brradlh  is  eoual  to  that  <»f     ,         ™x     -      ^^  *^-i«     ^. 
.  '■*^  ttrm  at  its  widest  part.     This  splint  --*^-^*-  ^-^  «"» 

^    thrust  into  a  muslin  sack  (the  seam 
H'bicli  is  kept  away  fnim  the  ami), 
ttli<J  ^  stuffed  mfKterately  full  of  cotton, 
^'^l,  or  hair.     The  iJiicking  shotild  be 

^  *Ut|e  thicker  in  the  hoflow  of  the  palm  and  just  abo»-e  the  lower  end  of 
"t«?  tipi>er  fn^rment.     A  stniight  dorsU  splint  may  also  be  employed.     It 
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stuffed  in  the  same  manner  as  the  other,  leaving  the  jMicking  a  little 
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thicker  jusr  over  the  carpns.    After  the  fragments  are  reduced,  the  spVmi 
are  applied,  and  held  in  place  by  bandages,  as  shown  in  Fig.  827. 

Fnictiire  of  the  styloid  proce.ss,  and  h>ngitudinal  fnicture,  sliouM  U 
treated  by  the  modified  Pilcher  dressing. 

In  fractures  of  both  bones  of  the  forearm  proceed  as  follows :  Pre- 
paj-e  twfi  splints  of  thin  tK>nrd,  one,  the  posterior,  to  extend  from  witli- 
in  one  inch  of  the  olecmnon  to  the  ends  of  tht.^  fingers;  the  anterior  ro 
extend  from  the  elbow  to  the  carpus ;  both  w5der  than  the  foreann  it 
<»very  point.  Pad  these  witli  some  soft  material,  considerably  tfiirkerii 
the  center  than  elsewhere,  to  serve  as  an  inten^sse<:)us  pad.  Wrajnooli 
splint  with  a  bandage  to  hold  the  padding  in  place.  An  assistant  gntsps 
the  patient's  hand  and  arm  above  the  elbow,  and,  with  the  foi-carmata 
right  angle  to  the  humerus,  held  in  a  position  half  waj'  between  supin*- 
tion  and  pronation,  makes  steady  extension,  while  the  operator  makes  • 
careful  reposition  of  the  fragments.  Apply  the  splints  so  that  the  intH"- 
osseous  pads  will  push  the  muscles  dow*n  and  between  the  radius  aitd 
ulna.  Then  fasten  them  by  a  bandage  made  tight  enough  to  prevent 
8li])ping.  If,  in  the  couree  of  a  few  days,  the  dressing  becomes  Inoseo^ 
it  vAUi  be  tightened  by  applying  an  additional  i-oller.  The  forearm  ifl 
carried  in  a  sling.  The  treatment  should  be  continued  for  about  foai 
weeks,  when  passive  motion  at  the  elbow,  and  supination  and  pronation, 
sliould  be  made,  and  the  dressing  readjusted  for  another  week.  This 
simple  dressing  is  sufficient  for  all  fractures  of  one  or  both  bones  of  tkfl 
f()rearm  (excepting  CoUes's  or  Barton's). 

Compound  fractures  of  the  bones  of  the  forearm  require  fixation  br 
this  method,  and  the  security  of  oj>en  wounds,  free  drainage,  and  sirirt 
antisepsis. 

Varpnfi — MetaoarpHR—Phalanges. — Fractures  of  the  carpus  orcdf 
from  great  and  direct  violence,  being  almost  invariably  compound.  The 
treatment  should  be  fixation,  rest,  and  drainage  under  antiseptic  precM- 
tions. 

The  metacarpal  bones  may  be  broken  by  direct  violence  or  by  Mo«« 
or  falls  on  their  distal  ends.  This  fracture  is  not  uncommon  with  bown, 
I  had  under  observation  three  brothers,  professional  ])ugilists,  each  ii 
wlmm  had  a  metjicarpal  fracture,  and  one  of  whom  had  also  a  fmctiirerf 
the  radius,  all  received  while  sjminng.  In  the  young,  in  rare  instanrt* 
separation  may  occur  at  the  epiphyses,  which  nxvi  at  llie  phalangeal  el- 
tremilics  of  ttie  luetacarpal  bones  of  the  fingers,  and  at  the  cardial  ex- 
tremity for  that  of  the  thumb.  The  fracture  of  a  metacaqwil  N)nA 
broken  by  indirect  vhjlence,  is  usually  situated  in  its  mitldle.  Thpac*^ 
dent  is  rHcuguized  by  pain,  displacement,  or  crepitus.  The  treatim'nt  b 
reduction  by  extension  and  counter-extension,  uirh  direct  manipubii-* 
and  the  application  of  an  anterior  splint,  padded  and  arched  so  as  to  fiB 
the  concavity  of  the  palmar  aspect  of  the  bttne,  and  to  extend  to  \^ 
end  of  tlie  linger.  A  posterior  splint  is  also  applied,  both  fastem-fUty * 
roller.  The  danger  is  from  fixation  of  the  extensor  tendon  as  a  ppsoII: 
of  inflammation.  Passive  motion  of  the  finger  every  day  will 
this  result. 
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Prartures  of  the  Phalanges. — In  the  tivalment  of  fractures  of  these 
bones  the  same  primnples  are  invftlved  as  for  the  nielavarpus.  The  chief 
precaution  is  to  prevent  stiffening  of  the  finger  fnjm  adhesion  of  the 
t«ndons  to  their  sheaths.  Passive  motion  should  be  mode  as  early  as  the 
sixtb  day. 

The  sternum — 7?/i.f — Vertebra. — The  sternum  may  l>e  broken  by 
direct  or  indirect  violence.  In  recent  cases  reposition  may  be  effected  by 
pressure,  or  by  lifting  with  an  elevator.  In  the  treatment  of  these  cases 
the  most  perfect  quiet  should  be  enforced.  Necrosis  occasionally  follows 
this  accident,  necessitating  npenilive  interference. 

Fntfttiire  of  the  rihfi  or  of  tlieir  cartilaf/es  may  re.sult  from  (1)  indirect 
violence,  as  a  blow  upon  the  sternum ;  (2)  from  a  direct  injury ;  or  (3) 
from  mnsrnlar  rnnmiction. 

The  longer  ribs  are  most  liable  to  fracture.  When  the  force  is  applied 
to  the  sternum,  the  break  most  frequently  occurs  at  or  just  anterior  to  the 
middle  of  the  bonn. 

The  displacemeut  is  usually  slight.  Tln^morrhage  from  division  of  the 
intercostal  vessels  is  one  of  the  immediate  dangers,  while  localized  intlam- 
mation  of  the  parietal  pleura  is  inevitable.  The  diagnosis  will  depend 
Tipon  pain,  elicited  by  pressure  on  the  bone,  at  a  point  remote  from  the 
fracture,  and  occasionally  by  a  peculiar  click  or  crepitus  felt  by  the  hand 
applied  over  the  lesion  during  a  full  respiratory  act.  The  respiratory 
movement  is  less  free  upon  the  affected  side. 

7Vprt//«^/i/.— Fixation  of  the  chest-wall,  as  far  as  is  possible,  is  the 
indication  in  treatment.  To  this  end,  the  affected  side  should  be  shaved, 
iind  adhi?sive  stiips,  cut  one  inch  and  a  half  in  width  and  long  enough  to 
reach  from  the  sternum  to  the  vertebral  spines,  are  tightly  applied,  ex- 
tending far  enough  above  and  below  the  broken  rib  to  cover  the  three  op 
four  adjacent  bones.  The  strips  should  overlap  about  one  half  of  their 
wiilth. 

The  body  of  a  vertebra  may  be  broken  by  indirect  violence,  as  a  fall 
from  a  height,  the  patient  striking  on  the  hi.-ad,  feet,  or  buttocks,  or  the 
bone  may  l>e  crushed  by  exti-eme  anterior  Hexion  (occasionally  due  to 
muscular  action),  or  by  direct  injury,  with  or  without  penetration.  The 
character  of  the  injury,  pain,  and  symptoms  of  pressure  upon  the  cord 
orner\'es  \vill  h*ad  to  a  con-ect  diagnosis. 

The  treatment  is  quiet  in  b*Hl,  with  exteasifm  and  counter-extension 
in  the  earlier  stages,  and  latm*,  the  plaster  jacket,  with  jury-mast  hejtd- 
extension  for  all  lesions  al>ove  the  tenth  dorsal  vertebra.  Below  this 
)mnt  the  jacket,  from  the  i>elvis  to  the  axilla,  will  suffice. 

Tn  the  case  of  the  i>atient  from  whom  the  arciimpanying  cut  (Fig. 
328)  was  taken  there  was  a  fracture  at  the  dor?*o-luml)ar  junction, 
which  involved  the  eleventh  and  twelfth  doi-sal,  and  first  lumbar  ver- 
tebra-. TlierH  was  a  sharp  knuckle  at  the  last  dorsal  and  fii-st  lumbar 
spines.  He  was  injured  by  an  elevator  descending  upon  him  and  vio- 
lently flexing  the  spine.  Paraplegia  resulted,  with  incontinence  of 
fiGces  and  urine.  I  treated  him  by  extension  and  the  plaster-of- Paris 
jacket.    The  symptoms  of  jiaralysis  gradually  disappeared,  and  now,  ven 
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extension  (dorsal),  or  may  occur  fpon 
direct  or  indirect  violence. 

When  the  ftpinoug  processes  an 
brokeDf  the  lesion  may  occur  near  tlw 
extremity,  but  more  frequently  tin' 
laminated  expansion  i^  the  seat  oi 
fracture. 

The  indications  in  all  forms  of  io- 
jary  to  the  vertebral  colunm  are  to 
relieve  pressure  upon  the  cord  aiul 
nerves,  and  insure  all  possible  fixa- 
tion. While,  from  the  anatomical 
construction  of  the  spinal  column, 
extension  is  limited  and  difficult  of 
accomplishmenr.,  yet  it  may  he  oH- 
tained  in  a  sufficient  de*jree  to  p- 
lieve  the  injured  structures  from  the 
greater  part  of  the  supenncnuibHOS 
weight.  When thebodie-sare injun^ 
dorsal  extension  throws,  in  part,  tlw 
weight  from  the  sponpy  bodies  nn  H» 
the  compact  jirocesses.  When  the 
plaster  jacket  can  not  be  worn,  Taylox*'a  or  Shafer's  brace  may  be  eot- 
ployed  with  advanta^. 

Fractures  of  the  sacrum  are  rare,  and,  when  occniring,  are  d 
direct  violence  by  penetrating  bodies,  or  to  falls  from  such  heights 
other  and  serious  complications  render  the  prognosis  grave. 

No  treatment  except  enforced  quiet  is  called  for  primarily.  When 
ostitis  and  necrosis  occur  as  a  result  of  comminution,  operative  inl*rf«- 
ence  may  be  required. 

I'Vacture  of  the  coccyx^  with  displacement  forward,  is  not  unconiino"' 
The  accident  occurs  from  a  fall  or  blow  directly  upon  the  tip  of  the  spinfc 
The  symptoms  are  those  of  pressure  upon  the  rectnm,  causing  diffifuH 
defecation,  proctitis,  and  at  times  fissure  or  ulcer.  Pain  is  alwjiys  jirts- 
ent,  and  is  due  to  inllammation  as  well  as  pressure  upon  the  fifth  swtiI 
and  coccygeal  nerves  (coccyodynia).  The  only  treatment  is  removal  of 
this  bone,  which  is  almost  always  followed  by  relief. 

The  incision  is  made  over  the  bone,  in  the  posterior  me<linn  line,  t^ 
mtiMcular  attachment  beiug  divided  close  to  the  bone.  Care  niiirf  '* 
taken  to  avoid  wounding  the  po.sterior  plexus  of  veins,  or  the  rectTitn. 

The  wound  may  be  sewed  in  its  upper  portion,  leaving  the  lower ead^ 

open  for  drainage.  ^H 

Ofi  Innominafum.—Thow^ih  i-arely  fnictured  as  compared  withofflP 

portions  of  tlie  skeleton,  the  ilium,  ischium,  or  pubes  may  be  lirokgj 
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siniEcly,  or  all  may  be  involved  in  a  common  lesion  at  the  acetabuluil 

The  fdtre  oauMin^  the  fracture  may  be  direRtly  applied,  or,  leas  frequently, 

by  an  indirect  l)low,  ax  a  fall  on  the  foot  or  great  troehanter,  in  which  th( 

head  of  the  femur  may  be  driven  into  the  acetabulum  v.'ith  such  violeM 

fi8  to  cause  fracture.  I 

When  the  fracture  is  confined  to  the  iliac  crest  the  diafrnosis  will  b< 

determined  by  ]»reternatunil  molality,  cre])itus,  and  i>aiu,  in  (tonjiinctior 

vrith  the  history  of  the  rase.     When  the  iHjnes  of  the  deeper  basin  an 

U>Poken,  exploration  by  the  rectum  or  vagina  will  J^e  necessary.  ■ 

Tlie  treatment  demands  re])o3ition  aud  rest.     AVhen  the  acetabiilnn 

JA involved,  extensiiju  to  the  f<_M)t  and  le^-  (Buck's  method),  with  the  ftMji 

of  the  bed  elevated,  should  be  practiced.    When  possible,  the  l)ed  slioulc 

tw*  so  arranged  that  defecation  may  be  accomplished  without  lifting  th( 

X>?lvis.     A  modification  of  Crosby's  fraciure-lied  would  answer  this  pur 

jyose  well.    Fixation  of  one  or  both  thiglis,  including  the  pelvis  and  lowe: 

/portion  of  the  alxlomen  and  spine,  could  be  well  eifected  by  surround 

iT3^  these  parts  with  a  plaster-of-Paris  dressing.     The  prognosis  will  de 

j>^nd,  in  gi^eat  part,  upon  the  extent  of  the  injury  su.stainetl  by  the  pelvij 

v-ia»<.'era. 


i 


Fractures  of  the  femur  may  be  best  studied  in  three  groups,  viz. : 

€>'t      the  upjwr  extremity  (including  the  neck  and  trochanter) ;  (2)  of  th( 

aim  j^Jt ;  (3)  of  the  lower  or  condyloid  extremity.  fl 

Fracture  of  the  nef'k  of  the  femur  may  take  place  wholly  witlOT 

-tly  within  and  partly  without,  or  wholly  outside  of  the  capsule.     Thii 

rident  rarely  occurs  in  the  young  and  niiddU*  aged.     It  is  a  lesion  o 

age,  and  women  sulTcr  more  than  men.     Tlie  anatomical  cause  i 

c^V«  5  eily  a  condition  of  senile  rarefaction,  which  begins  usually  about  thi 

tm  ^t-ieth  year.*    It  has  been  demonsnuted  that  the  change  in  the  relatioi 

of     tbei  axis  (tf  the  neck  to  that  of  the  shaft  in  the  aged  is  not  enough  ^ 

^k^^<:5ount  for  \\w  greater  prevalence  of  this  accident  in  the  old,  nor  is  tkflj 

s^    Kdorked  diminntion  of  the  animal  constituents  of  bone  at  this  timfl 

^Xr^.    The  change  is  one  kA  senile  atrophy. 

Fracture  of  the  neck  of  the  femur  is  usually  caused  by  force  trans 

^  *  tted  from  below  upward,  and  along  the  shaft  of  the  femur.     In  man; 

instances  the  accident  is  trivial.     The  specimen  shown  in  Figs.  !J2d  am 

^**^  %va.s  taken  fnira  a  i>atient  who  broke  her  femur  while  in  tlie  act  o 

*^neeling  in  churih.+     It  has  lxH*n  known  to  occur  even  while  tuminj 

*'v<ir  in  bed.    The  line  of  fracture  may  be  at  any  ])art  of  the  neck,  and  ii 

'i^'^^jitional  ciises  is  through  thr  epii)hysis.     When  the  fracture  is  nea 

*o  trr»chanteric  line,  or  when  these  tuberosities  are  involved,  it  is  usual 

^  '^He  result  of  direct  violence— that  is,  a  fall  or  blow  upon  the  hip.     fl 

.       1*lie  dlagnoHh  of  fracture  of  the  neck  of  the  femur  may  be  determiOTl 


X4. 


study  of  the  history  and  the  symptoms. 


If,  after  a  fall  upon  thi 

t*rof.  I^  A.  Stimson,  "Treatise  on  Fractarcs."     ITftnnr  0.  Lea'n  Son  &  Co.  V 

.         ■"   1~hi»  pntient  was  treated  bjr  Dr.  &«Ideo,  of  Norfolk,  Va,,  and,  from  the  history  of  the  caa* 

_^^*^J«er  witli  Iho  appeornnce  <if  tho  ftjiwiiiien,  I  considiT  ii  nn  intrariipfiiihir  trortare.  wit 

'^******s  uqIoii.     Prot.  F.  H.  lluiuUluu,  to  whom  1  showed  the  spe:iiiioa,  considered  ir  rttlher 

^■Hun  of  WDile  alropMT. 


ception,  in  about 
projxjrtion  of  eii:ht  Id 
one.  Th4»  turuin^t  out' 
wurd  of  the  lefrantl  itjM 
is  prohably  dm?  to^nS 
ity,  and  when  iuverai<TB 
ouours  it  is  dot-  to  i 
jx»ouliarity  in  the  lork- 
-•rairHMi.  Jug   (jf   orerlappiDg  rf 

'!^foV.«     t*'^  fra^nnenis.    Los»rf 
t~ci.(iu.. ........        function   \^  nor  alwirt 

"l»>r      entire,  for  in  Rome  !»• 
stances — «nd  very] 
^^^a  ^^^h^  in  inipiicted 

nres — the    patient 
''■^^  been    known    to 

a  considenible  distant| 
npon  the  limb  after M 
fi-aoture.     Th\s  iflfl 

Fic  MI.— Bhowinjr  the  Hi-Plii«m*T>t  of  tJie  OaRmenta  io  fhulareof      ^^^r,  a  rare  OOCniWi!^ 

thw  neck  of  tiic  ibiuur.   (After  Grajr.)  SborteniniT  is  urtfi^, 
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mined  by  rom)>arativG  measurement  of  the  two  sides,  from  the  ante- 
rior sujifrior  spine  of  the  ilium  to  the  inner  malleuhis.  The  interaal 
malleoli  should  be  made  t<i  touch,  and  should  be  directly  in  a  line 
with  the  symphysis  pubis,  umbilicus,  and  interclavicular  notch.  The 
end  of  the  tape  should  be  held  on  tlie  thumb-nail,  and  pressed  well  into 
the  notx-h^  just  under  the  anterior  superior  spine.  It  is  then  carried 
along  the  inner  side  of  the  thigh,  knee,  and  leg,  to  the  under  edge  of 
the  inner  malleolus.  The  degree  of  shortening  will  vary  fnjm  one  fourth 
of  an  inch  up  to  two  or  more  inches.  The  occasional  normal  inequality 
in  the  length  of  the  two  l(»wer  exti-emities  shtmld  not  1»«  lost  sight  of. 
This  varies  from  one  eighth  to,  in  some  instances,  as  much  as  one  inch 
und  over.  To  determine  that  the  shortening  is  between  the  tjochanter 
and  the  acetabulum,  apply  ^elatoii's  test ;  a  line  drawn  fmm  tiie  tuber- 
osity of  the  ischium  to  the  anterior  superior  spine  of  the  ilium  passes 
over  the  uppt^r  surfacv  of  the  great  trochanter.  The  distance  the  tip  of 
the  trochanter  may  be  above  this  line  w^ill  give  the  degree  of  shortening. 
BryaDt'a  test  is,  with  the  pjitient  resting  upon  the  back,  the  legs  pandlel 
and  extended*  to  drop  a  line  fnmi  the  anterior  sui)enor  spine  and  to 
measure  the  distance  between  this  line,  at  its  nearest  point  to  the  tro- 
chanter and  this  tuberosity.  If  the  fracture  is  above  the  trochanter  the 
tubenjsiry  will  !«•  found  nearer  i\\c  line  than  on  the  sound  side. 

C'lvpitus  can  not  always  be  obtained.  In  the  cases  of  impaction  it  is 
not  possible  without  the  employment  of  force  sufficient  to  unlock  the 
fragments,  and  in  many  cases  of  fracture  above  the  trochanteric  line, 
without  imiMXction,  civpitus  is  not  felt.  Any  uuneces.sary  manipulation 
of  the  hip  is  contrary  to  the  best  rules  of 
pmctice,  and  an  effort  to  elicit  crepitus 
should,  therefore,  not  he  made. 

It  is  difficult,  and  at  times  impossible, 
to  determine  at  what  particular  portion  nf 
the  neck  the  fracture  has  occurred.  Prac- 
tically it  makes  little  diffei-cmee,  as  the 
treatment  is  the  same. 

Treatment. — Rest  in  the  dorsal  decu- 
bitus, with  fixati<m  of  the  pelvis  and  ihe 
affected  Jimb,  are  the  immeiliate  indica- 
tions. To  secure  fixation,  extension  in  a 
hmited  degnje  is  desirable.  To  nbrain 
Ihia,  p!ac«  the  patient  upon  a  hard  mat- 
tress, ff  the  bed  is  too  soft  and  yielding, 
place  wide  boaixls  underneath  the  top  mat- 
tress in  order  to  hold  it  smooth  and  firm. 
Elevate  the  foot  of  the  bedstead  from  six 
to  ten  inches,  by  placing  the  legs  at  this 
end  upon  bloclta  of  wood  or  bricks.     Cut 

two  strijjs  (tf  strong  adhesive  plaster  (Maw's  moleskin  is  preferable) 
about  two  inches  wide  and  long  enough  to  extend  from  (he  hip  to  be- 
yond the  sole.     Lay  one  of  these  upon  the  inner  and  outer  surface  of  the 


ilh:  ^^:k 


fuiii  Li  r, 


I  r..:-<ure  of  tbo  neck  of  tfao 
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thigh  and  leg,  exactly  opposite  each  other,  and  hold  them  in  place  by 
p  woll-adjusted  roller.  The  strips  can  be  more  nicely  a]^pliefl  if  they  are 
partially  divided  with  the  scissors,  in  a  direction  upward  and  inward,  at 
inten'als  of  about  two  inches.  When  within  four  inches  of  the  ankle 
the  bandage  ia  interposed  between  the  strips  and  the  integument.  In 
onler  to  pmvent  pressui'e  upon  the  malleoli,  a  srick  abont  .six  in(!he.s  in 
length  is  placed  between  the  eiuls  of  the  a<lhesive  strips,  and  the  exten- 
sion-weight is  attached  to  this. 

A  piece  of  board  pi-ovided  with  a  pulley  is  next  fastentnl  t<j  tin?  foot  of 
the  bed,  so  that  the  tip  of  the  pulley  will  be  on  a  level  with  the  malleoli. 
The  weight  will  vary  from  two  or  three  up  to  eighteen  pounds.  A  ponnd 
for  every  year  of  life  up  to  eighteen  is  the  rule  ;  but  this  Ls  too  much  for 
fracture  above  the  tr-ochanter.  About  ten  pounds  is  sufficient  for  all 
ordinary  cases.  Shot  in  a  bag,  or  smoothing-inms,  are  usiuilly  employed 
for  the  extension-weight.,  which  is  tied  to  the  string  (Fig.  333).     The  pa- 


Fw.  >8S. — CorobiDatiott  of  Buck**  oxtetuiion  tad  Hamilton's  long  kpllnt. 


lient*8  body  serves  as  the  counter-extending  force,  the  gravitation  toward 
the  head  of  the  bed  being  about  counteracted  by  the  weight  attached  to 
the  foot.  Additional  benefit  and  comfort  may  be  obtained  by  laying 
small,  long  bags,  filled  with  sand,  on  either  side  of  the  thigh  and  leg. 
When  the  limb  lends  too  strongly  to  outward  rotation  (or  lnversir»n) 
this  may  l>e  corrected  by  the  sand-bags,  or  by  Prof.  Hamilton's  long 
splint,  wLich  is  shown  in  Fig.  333,  and  which  is  tied  by  strips  of  bandage 
from  the  axilla  to  the  aukle.  The  foregoing  is  practically  Buck's  ex- 
tension, to  which  may  be  added  ?Iamiltt)n's  long  splint. 

In  some  instances  it  may  be  found  advantageous  to  use  Volkmann*3 
sliding  foot-piece,  seen  in  Fig.  334.  Tins  consists  of  a  posterior  splint 
for  the  leg,  to  which  is  attached  a  foot-i)iece  having  the  angle  8h()wu  in 
the  cut.  This  splint  should  Im^  jterfonited  for  the  heel,  and  rest  upon  two 
cross-bars  of  wood,  which  in  turn  slide  up  and  down  on  a  rectangular 
frame.     Upon  the  upper  edge  of  these  parallel  bars  a  tongue  is  cut,  aDd 
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Fto.  894.— VolkfDMin'B  ftlktlog  foot-pieoo. 


ending  notch  or  groove  in  the  cross-bars.    This  apparatus  is 
complicated  and  will  rarely  be  needed.    Buck's  extension,  with  Hamil- 
ton's king  3pUnt,  or  preferably  the  sand-ba^s,  will  meet  almost  every  re- 
quirement, and  give 
the   greatest   satis- 
faction. 

In  order  to  pre- 
vent the  bed-cloth- 
ing from  coming  in 
contact  with  the 
fractured  limb»  wire 
►ioreens  (Figs.  335, 
'8S6)  may  bo  em- 
ployed. In  some 
inatauces  phister  of 
Paris  may  be  used ; 
but  tliis  method  of 
treating  fractures 
above  the  trochan- 
ter is  now  i-arely 
employed. 

The  most  easily 
managed  and  simply  constmcted  apparatus  for  making  the  necessary 
extension  and  counter-extension,   in  applying  the  fixed  dressing  for 
A*actures  of  the  lower  extremity,  is  made  as  follows: 

Into  each  end  of  a  ta- 
ble, about  five  feet  long, 
two  holes  are  bored,  and 
iuto  those  two  ]jt*rpendic- 
u!ar  jiieces  are  fitted,  two 
feet  long  and  about  two 
inches  in  diameter,  while 
a  strong  horizontal  bar 
connects  the  two  np|>er 
ends.  One  of  these  up- 
rights is  smoothed,  round- 
ed, and  padded,  to  pre- 
vent injury  to  the  peri- 
nieum. 

The  foot  of  the  injured 

side    l>oing    nicely   band- 

Eiged,  the  patient  is  placed 

u  pon    the    table,    astride 

the  padded  upright  (Fig, 

),  with  the  perinieura  against  it,  and  is  snsi)ended  by  a  strap  passed 

*"Ver  the  horizontal  bar  and  underneath  the  sacrum,  being  elevated  from 

^«»e  table  snfflciimfly  to  allow  free  manipulation  of  the  bandages  under 

|**»lieback.     The  head  and  shoulders  are  supjxjrled  ujwn  pillows,  the  foot 

SO 


FlO.  S3&.— (Al)«r  Esmoroli.) 


Flo.  8a«.— (Aft<T  t^manJi.) 
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of  the  uninjured  limb  rests  uj)on  a  stool,  a  clove-hit^ih  or  doable  loop  is 
thrown  around  the  ankle,  and  to  this  a  block  and  pulley  is  attached,  the 
opposite  end  of  which  is  fastened  to  the  wall.     Extension  is  then  applied 

until,  by  measure- 
ment from  the  ante- 
rior superior  spinous 
process  of  the  ilium 
to  the  lowest  point 
of  tbe  inner  malleo- 
lus, the  two  legs  are 
found  to  be  of  the 
same  length.  The 
])elvis,  thigh,  and  leg 
ai-e  then  covered  with 
a  dry  roller,  or  a 
trousers'  leg,  or  piece 
of  soft  blanket,  and 
the  plaster  rollers 
Fio.  337.  applied.     Accessory 

splints  of  zinc,  cop- 
per, tin,  or  hoop-iron  may  be  worked  in  with  the  plaster  bandages  if 
desired. 

The  profftiosis  in  this  class  of  cases  should  always  be  guarded.  Use- 
ful limbs  result  in  a  large  majority  of  cases,  but  the  function  of  the  hip 
is  not  often  fully  restored. 

fracture  of  the  Trochanter.  —  Separation  of  the  great  trochan- 
ter is  a  rare  accident.  The  cause  is  direct  violence.  A  diagnosis  must 
rest  lipon  indepemUmt  mobility  of  the  tuberosity,  with  crepilu-s. 
The  treatment  should  be  tixatiou,  hrm  compression  by  bandages,  and 
rest. 

fracture  through  the  TVochanters. — Fracture  through  the  trochan- 
ters is  also  comparatively  of  rare  occurrence.  The  diagnosis  may  be 
determined  by  shortening,  crepitus,  pain,  and  loss  of  symmetry  and  func- 
tion. A  strong  diagnostic  feature  Is,  that  a  portion  of  the  trochanter  may 
remain  attached  to  the  neck.* 

The  treatment  does  not  differ  from  that  just  given.  The  prognosis  is 
more  favorable  as  to  restoration  of  function.  Occasionally  enormous 
exostosis  occurs  after  fracture  at  this  locality. 

Fractures  qfth4i  Shaft. — The  shaft  of  the  femur  is  usually  broken  by 
direct  violence,  or  indiivctly  by  a  force  transmitted  from  below  upward. 
In  exceptional  instances  the  fracture  is  caused  by  muscular  contraction 
alone.  The  line  of  fracture  is  generally  oblique,  and  the  displacement  is 
determined  chiefly  by  the  direction  of  this  line.  In  complete  fracture 
overlapping  is  the  rule.  When  the  break  is  in  the  upper  porti)_iu  the 
lower  fragment  is  drawn  up  by  the  long  muscles  extending  from  the 
pelvis  to  the  neighborhood  of  the  knee-joint,  and,  as  shown  in  Fig.  338, 


*  Prof.  h.  A.  Stinsou,  oj».  m£. 
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the  npper  fragment  is  usually  rntatwl  outwanl  by  the  external  nttatora, 
and  tilted  up  and  to  the  front  by  the  i>soas  and  ilUicus.    When  the  fract- 
ure is  near  the  knee-joint  the  lower  fra;L,Tnent  is  tilted  backward  by  the 
action  of  the  gafltrocneraiiia,  pitpliteus,  and  pLintaris  must^les.     The  njj- 
per  fragment  is  acted  upon  in  a  milder  degree  by 
the  same  muscles  that  caused  its  displacement  in 
the  higher  fracture  (Fig.  339). 

FiTi<:tures  at  the  condyles  may  include,  trans- 
\*erse  fracture  near  the  epi- 
physeal line,  or  through  the 
epipliysis  proper ;  (ransvei-se 
frucUire,  with  a  split  into  the 
intercondyloid  notch ;  or  one 
or  the  other  condyles  may  alone 
be  broken  off. 

The  diagnosis  of  fracture 
of  the  shaft  of  ihe  femur  is  not 
difficult,  as  a  rule.  Preternat- 
ural mobility,  crepitus,  pain, 
and  shortening  will  usually  de- 
terniine  the  character  of  the 
injury.  When  the  joint  is  iii- 
X'olved,  in  addition  to  the  usual 
symptoms  of  fracture  the  knee 
becomes  much  swollen. 

Treatment. —I  n    I  lie    treat- 
ment  of  all  fractures  between 
the  trochanters  and  the  knee- 
joint  the  choice  rests  between 
the  method  by  Buck's  extension  and  the  plaster- 
of-Paris  dressing.     In  general  the  first  method  is 
preferable.     Unless  the  fracture  is  ttMj  low  down, 
*^^e  traction  of  the  adhesive  strips  should  be  upon  the  condyles  as  well 
^^  upon  the  leg  below.     Even  when  it  is  determined  to  employ  the  gyp- 
^iim  fixed  dressine,  it  is  wise  to  defer  its  application  until  after  all 
'^jinger  of  swelling  is  past,  usually  after  from  four  to  eight  days.     When 
*^lie  fracture  is  below  the  middle  of  the  thigh  the  pliwter- of- Paris  dress- 
4ii>r  riiay  be  applied  without  anffisthesia.    The  bandages  need  not  extend 
^*i>fber  than  the  level  of  the  perinfeum.     After  a  few  days  the  jiatient 
'^Uay  move  about  on  cnitches.     In  the  higher  fractures  the  same  prin- 
ciples are  involved  as  in  fi-aftures  of  the  necle     When  the  knee-joint 
4s  involved,  pa.ssive  motion  shtiuld  be  commenced  on  the  third  week, 
^nd  continued  at  intervals  thereafter.    Whatever  method  is  employed, 
Xmraobilizatiun  at  the  seat  of  fracture  should  be  maintained  for  five  or 
ctix  weeks. 

In  fracture  of  the  femur  in  children  the  j)la8ter-of-Paris  dressing  is 
to  bo  preferred.  The  reposition  of  the  fnigments  should  l>e  made  un- 
der atuesthesia,  and  the  |>arts  immediately  immobilized.     This  class  of 


Fio.  ft80.  —  IHspUccniCDt 

of  fratfoieiitai  i:i  Crucl- 
unjorthttlhijfli  in  tlic 
low«r  Ujird.     (Ait«r 


ko.  UA.  —  PiftplAcemrnt  of 
ftitfiufinb  la  fnwtura  of 
Uio  Uiiifh  in  tli«  upper 
tkiM.    (After  Uniy.) 


308 


A  TEXT-BOOK  ON  SlTRGEKY. 


patients  are  not  easily  controlled  and  kept  quiet  by  the  use  of  the  ordi- 
nary apparatus.* 

Patella. — Fracture  of  the  patella  may  be  caused  by  violent  contrac- 
tion of  the  quadriceps  extensur  muscle,  or  by  a  blow  or  fall  upon  this 
bone,  or  both  of  these  factors  may  combine  to  cause  this  lesion.  The 
line  of  cleavage  is  usually  transverse,  and  in  the  majority  of  instances 
just  below  the  middle  of  the  patella.  It  may,  however,  be  broken  in  an 
oblique  or  longitudinal  direction,  or  in  several  directions  at  once — *'  stel- 
laU'  fmcture." 

When  muscular  contraction  is  the  chief  or  sole  factor  in  this  break, 
the  line  of  cleavage  is  usually  transverse.  Longitudinal  and  stellate 
fractures  ai-e  the  result  of  direct  violence.  Fracture  of 
the  patelLi  is  usually  complete*  the  separation  of  the 
fragments  varying  from  a  small  fraction  of  an  inch  up 
to  two  or  more  inches.  The  8eparati<m  is  generally 
more  marked  on  tlie  internal  than  the  external  border. 
In  rare  inst^inces  incomplete  fracture  may  occur,  the 
cartilage  not  giving  way.  Such  cases  are  scarcely  rec- 
ognizable without  exploration,  the  few  recorded  being 
seen  post-mortem. 

Fracture  of  the  patella  is  more  frequent  in  men 
than  in  women,  and  occurs  mostly  in  the  decades  from 
the  twentieth  to  the  fortieth  years. 

The  dt'agTiosis  may  be  made  from  loss  of  function, 
I>aiu  at  the  seat  of  injury,  and  separation  of  the  frag- 
ments. Inability  to  extend  the  leg,  or  marked  impair- 
ment of  function,  is  always  present.  The  limb  may, 
however,  be  used  to  supiwrt  the  b(.Miy  if  it  is  allowed 
to  fall  into  the  straight  position.  One  of  my  patients, 
with  a  separation  of  three  fourths  of  an  inch,  walked,  unaided,  a  quar- 
ter of  a  mile  immediately  after  the  accident.  Ihemorrhage  between  the 
fragments  occurs  in  all  case.s,  and  therefore  communicates  with  the  syno- 
vial membranes,  which  are  interposed  between  the  posterior  surface  of 
the  patella  and  the  general  cavity  of  the  joint,  and,  in  ca-ses  where  the 
separation  is  well  marked  (from  half  to  one  inch  and  over),  it  is  more 
than  pmbable  that  the  reflection  of  the  synovial  lining,  from  the  low- 
er anterior  portion  of  the  joint  below  the  patella  upward  and  forward 
to  the  front  of  the  intercondyloid  notch,  is  torn,  and  tliat  whatever 
of  extravasation  occurs  is  into  the  general  cavity  of  the  joint.  This 
occurred  in  the  only  knee  I  have  opened,  immediately  after  this  fract- 
ure. More  or  less  effusion  into  the  joint  follows  in  the  large  majority 
of  cases.  In  longitudinal  and  stellate  fnictures  the  separation  is  usually 
slight. 

Treatment,— K  patient  with  a  broken  knee-pan  should  be  immediately 


Fio.  »40.  —  DifipLifc- 
mvHl  ul'  fntftuL'uts 
in  fmcluro  ot  tiie  pn- 
tcllft.   (AiterGmy.) 


*  In  one  iiiBtancc.  in  tho  com  of  a  child  tUr&e  and  a  half  years  old,  with  a  froctnro  at  the 
middle  uf  tile  tlii^h,  clilorururni  nart^'osia  was  nbuined  during  natnnil  sleep,  tlie  child  nut  bt>- 
looming  oonsciona  while  jinsalDg  under  the  ioduenoc  of  the  anoesthetic. 
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put  to  bed,  in  the  dctrsal  tlecuhitus,  the  affected  limb  kept  straight,  and 
the  foot  and  leg  elevjited  on  pillows.  In  case  of  swelling  and  inflamma- 
tion at  the  knee,  cold  cloths  or  the  ice-bag  should  be  applied.  The 
niechanical  trpatment  should  commence  at  once. 

A  posterior  splint  is  made  to  extend  from  near  the  heel  to  the  gluteal 
ft )ld.  Shellac-bcmrd  is  best  suited  for  this  purixise,  but  sole-leather, 
gutta-percha,  or  a  piece  of  plank  will  suffice,  if  these  lighter  articles  can 
not  be  obtained.  If  either  of  the  first  three  articles  is  employed,  the  piece 
should  l>e  cut  wide  enough  to  envelop  from  one  half  to  two  thii-ds  of  the 
circumference  of  the  limb.  Three  inches  above  and  below  the  center  of 
the  knee-joint  a  tongue,  one  inch  wide  and  two  inches  long,  should  be  cut, 
and  turned  out  so  that  the  atta<'hed  end  is  nearest  the  joint.  The  splint 
is  dipped  in  warm  water  until  soft  enough  to  be  mfdded  to  the  i)art,  when 
it  is  lined  with  a  sheet  of  absorbent  cotton  nnd  applied  on  the  posterior 
a.spect  of  the  limb.  The  cotton  or  padding  material  should  be  consider- 
ably thicker  opposite  the  popliteal  space,  in  order  to  X'levent  compk^te 
<?xtension  of  the  leg.  Secure  the  np]wr  and  lower  ends  by  turns  of  the 
xoller  thrown  around  the  thigh  and  leg,  and  next  begin  the  oblique 
or  approximating  turns  by 
<!arrying  a  flannel  bandage 
siround  the  leg,  so  that  it 
marches  behind  the  lower 
"tongue,  whence  it  is  carried 
<»bliquely  upward  above  the 
dipper  fragment,  across  the 
<juadriceps,  and  back  to  the  ,  ^^--—^ 
starting-point  This  is  con-  (lljuiiil^VlMiil^^ 
-tinned  until  the  upper  fnig-  ^^  „,..n„,«iton'«  «PE>«i>tu,  ibr  ft.cti>rc  of  u.«  p«on^ 
"xnent  is  brought  into  appo-  (iiAiaUton.) 

Kition  with  the  lower.    For 

"tlic  lower  fragment  the  bandage  is  made  to  catch  behind  the  up]>er 
tongue  upon  the  splint.  When  the  fragments  are  approximated  the 
-entire  limb  is  invested  by  the  roller. 

After  the  dressing  is  apjdied  the  same  position  is  maintained  for  two 
've^^ks.  Tlie  portion  of  the  Iwindage  immediately  over  the  fracture  should 
T)e  ojiened  on  (he  fifth  or  sixth  day,  and  a  t^reful  inspection  made,  in 
<»rder  to  determine  whether  t!ie  roller  has  slipped  and  re  separation  oc- 
^umxl.  If  the  bandage  is  at  all  loo.'ie  it  should  be  tightened,  but  never 
<iniwn  so  tightly  that  it  produces  any  discomfort. 

|Thia  inspection  should  be  repeated  every  five  or  six  days,  but  the 
Int  is  never  taken  off  until  the  fourth  week,  when  pa.ssive  motion  at 
the  knee-joint  should  Ije  made.  In  doing  this  the  surgeon  should  gmsp 
the  imtella  between  the  thumbs  and  fingers,  in  order  to  hold  the  frag- 
ments lirmly  in  contact,  and  while  thus  held  should  have  an  assistant 
move  the  leg  l)ack  and  forth,  not  flexing  it  for  the  first  time  more  than 
15*  or  20**.  This  shotild  be  repeated  each  week  until  the  ninth  week,  and 
twice  a  week  after  this  for  the  next  two  or  three  months.  After  the  first 
two  weeks  the  patient  may  be  allowed  to  sit  up  in  l>ed,  or  to  be  moved 
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upon  a  sofa  or  chair  about  the  room.  After  four  weeks  he  may  be  per- 
mitted to  move  about  on  crutches.  Excejit  wlien  p;issive  motion  is  being 
made,  the  splint  should  lie  worn  night  and  day  for  the  lintt  ten  weekB 
after  the  injury.  After  this  it  may  be  removed  after  retiring  fttr  the 
night  and  adjusted  before  rising.  The  long  splint  and  tig ui'e-of -eight 
bandaging  alwut  the  knee  should  be  worn  for  six  months,  to  prevent  a 
re-separation.  After  six  months  it  may  \)e  shortened  to  a  length  of 
eighteen  inches,  and  this  or  a  strong  leather  flexion-check  should  be  worn 
for  the  next  twelve  months.  After  eigliteen  months  of  careful  watching, 
such  a  ligamentous  union  will  not  give  way,  except  under  Conditions 
which  would  break  the  bone.  In  two  cases  which  came  under  my  ob- 
servation (the  patients  both  males,  one  forty  and  the  other  about  lifty- 
five  yeai"s  oM)  the  ligamentous  union  was  so  strong  that,  seveiul  yeara 
after  the  iirst  accident,  they  suffered  a  second  injury,  and  the  upper  frag- 
ment parted  transversely,  the  ligament  holding  intact.  The  foregoing 
method,  which  is  practically  that  of  Prof.  Hamilton,  is  by  far  the  most 
preferable  treatment  for  this  injury. 

Many  innovations  have  been  made  in  the  treatment  of  this  fracture, 
some  of  which  are  unnecessary,  others  unjustiliable.  Among  the  former 
may  l>e  mentionc<l  (itiplration  of  the  effusion  into  the  joint  and  between 
the  fragments.  1'his  should  only  be  done  when  the  capsule  is  distended 
in  an  extraordinary  degree.  The  most  unjustiliable  method  of  ti-eatment 
ever  introduced  in  this  fracture  is  that  of  opening  into  the  joint  and 
wiring  the  fragments  together.  Unjustiliable  because,  first  of  nil,  it  is 
dangerous ;  secondly,  it  is  unnecessary.  A  careful  observance  of  (he  rule 
of  practice  just  laid  down  will  secure  a  ligamentous  union,  with  a  ivsto- 
ration  of  the  function  of  the  extremity,  equally  as  good  in  many  cases  as 
that  enjoyed  before  the  injury,  and  in  the  vast  majority  of  cases  equal 
to  all  the  onlinary  reciuiremenls  of  the  limb,  and  this  is  accomplished 
without  the  slightest  risk  to  the  patient's  life,  and  with  no  disturbance 
of  his  comfort  beyond  confinement  to  bed  for  two  weeks,  to  the  room  for 
four  weeks,  and  to  his  crutches  and  cane  for  abtmt  six  months. 

On  the  other  hand,  although  an  osseous  union  may,  in  the  majority 
of  cases,  be  obtained,  the  restoration  of  function  is  not  more  complete, 
the  confinement  in  bed  is  longer,  and  the  danger  to  life  and  the  integrity 
of  the  part  sufficiently  great  to  deter  the  surgeon  from  employing  this 
method  of  i>ractice. 

In  September,  1881,  induced  by  the  reported  successes  after  thb 
operation,  I  wired  a  fractured  patella  on  the  twentieth  day  after  the  ac- 
cident, in  the  cas«»  of  a  woman  twenty  years  old.  The  strictest  antisep- 
tic pretrautions  were  employed,  and  free  drainage  was  secuiv<l.  Osteo- 
arthritis with  destruction  of  the  joint  resulted,  and  the  patient  liarely  es- 
caped with  her  life,  the  limb  having  been  amputated  in  the  lower  third 
of  the  thigh.*  Another  patient,  in  the  hands  of  a  New  York  sui^eon, 
died  i\»  a  re-sult  of  this  o]>emtlon.     If  the  full  histones  of  all  these  cases 

*  For  a  full  report  of  X\t\%.  caso,  und  a  synopsis  of  other  cases,  see  the  auihor'e  paper  in 
the  "  Meilioal  Ueoord,"  vol.  xil,  1883. 
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[written  I  think  few  surgeons  would  have  the  temerity  to  repeat  the 

Ifltnxlaring  wires  beneath  the  two  fragments,  from  above  downward, 
Uhout  cutting  the  Integument,  and  securing  approximation  by  twisting 
I  front  of  the  joint,  is  also  unjiiHlitiuble.  The  use  of 
Isleaigne's  hooks  is  also  unnet'essary. 

Tbi?  plaster-of- Paris  method  is  employed  by  some 
poiton;  but  it  is  not  to  be  preferred  to  the  method 
i  Hjumltun.  In  this  i»rocedure  the  fragments  are  aii- 
kezunaCed  by  adhesive  strixis.  One  piere  is  cut  in 
buipe  shown  in  Fig.  M2j  the  broad  part  of  which 
rapplied  just  above  the  upper  margin  of  the  upper 
■gment,  and  fjistened  here  by  a  roller.  The  entire 
tab  is  now  covered  by  a  bandage  which  leaves  ex- 

el  the  two  narrow  strips  of  the  adhesive  plaster, 
this  the  plaster  bandages  are  applied,  strong  trac- 
011  l»eing  made  upon  the  adhesive  strips  in  order  to 
ii  the  fragments  approximated  until  the  gypsum 
Blens.  The  limb  should  be  enveloped  from  the 
ftkle  to  the  perinieum. 

In  old  fractures,  with  wide  separation  of  the  fnig- 
tents  and  permanent  loss  of  function  of  the  extensor 
losdea.  the  best  imithetic  apparatus  is  a  strong  leath- 
r  shield  worn  around  the  knee.    This  prevents  too  much  flexion,  and 
•rtly  stiffens  the  joint. 

Many  cases  of  wide  separation,  however,  retain  the  function  of  the 
imb  in  a  remarkable  degree.     In 
occornng  in  my  pmctice, 


Fio.    X-l^.— Gmiullut  ol 
n«lb«*itiva  [iliuitvr  for 
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witli  pL-noct  funottou  of  lluib. 

I  which  the  two  accompanj'ing  cuts  were  taken,  there  is  a  separation  of 
I  than  three  inches  with  the  leg  flexed  (Fig.  343;,  and  nearly  one  inch 
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and  a  half  in  ext<.*nsion  (Fig.  344) ;  yet  this  patient  lias  jwrfect  use  of  the 
limb.  No  approximation  of  the  fragments  was  ever  attempted  in  this 
patient.  He  was  kept  in  bed,  with  the  leg  elevated,  fur  six  weeks,  and 
an  ordinary  roller  applied  after  this,  without  any  effort  at  bringing  the 
fragments  together. 

Longitudinal  frartiires  of  the  i>atella  should  lie  tivated  by  fixation  of 
the  muscles  of  the  thigh  and  leg,  and  lateral  approximation  of  the  frag- 
ments by  llanuel  bandages,  well  applied  over  a  thin  layer  of  absorbent 
cotton. 

Stellate  fractures,  in  which  the  air  is  not  admitted  to  the  joint,  should 
be  treated  by  Hamilton's  method. 

In  compound  fractures  of  the  patella  in  which  the  joint  is  laid  open, 
the  cavity  of  the  joint  should  be  carefully  drained  and  strict  antisepsis 
employed.  If  the  fragments  ai^  widely  separated,  and  can  not  be  kept 
in  approximation,  strong  catgut  or  fine  wire  sutures  may  be  employed  to 
hold  them  in  position.    Such  instances  will  i-ai-ely  occur. 

Leg, — Fracture  of  one  or  both  liones  of  the  leg  occurs  next  in  fre- 
quency to  that  of  the  nidius  and  ulua.  The  upper  end  of  the  tibia  is 
usually  broken  by  direct  violence,  although  a  fall  from  a  heiglit  upon  the 
foot  may  produce  a  longitudinal  or  oblique  fracture  communicating  with 
the  joint.  The  sejiaration  sometimes  takes  place  through  the  epiphysis. 
The  most  common  x>oint  of  fracture  is  the  junction  of  the  middle  and 
lower  third.  The  fibula  may  be  broken  at  the  same  level,  or  at  a  point 
removed  from  the  line  of  fracture  in  the  tibia,  or  this  last  bone  alone 
may  be  broken. 

Near  the  ankle-joint  fracture  of  one  or  both  bones  is  not  uncommon. 
While  a  complete  double  fracture  below  the  junction  of  the  middle  and 
lower  thinl  is  rare,  a  partial  fmcture  of  the  tibia  (malleolus)  and  a  com- 
plete bi^ak  of  the  fibula  is  comi>ai'atively  frequent.  In  this  (Pott*s) 
fracture  (called  also  i-ailroad  or  street-car  fracture,  since  it  is  often  caused 
by  jumping  from  a  car  iu  motion)  the  foot  is  powerfully  evertetl,  the 
inner  malleolus  bent  forcibly  inward,  and  the  strain  falls  ujion  the  inter- 
nal hiteral  ligament  of  the  ankle  joint.,  the  internal  malleolus,  the  external 
malleolus,  and  outer  tip  of  the  articular  surface  of  the  tibia.  As  the  force 
is  continued,  either  the  internal  lateral  ligament  or  the  inner  malleolus 
must  yield,  and,  aa  usual  in  this  test  between  ligament  and  bone,  the 
latter  yields.  As  a  rule,  the  osseous  rim  is  torn  off  with  the  ligament,  or 
the  entire  malleolus  is  wrenched  off  at  a  higher  point.  The  pi-essure  upon 
the  inner  aspect  of  the  external  malleolus  forces  this  outward,  and  the 
fibula  above  is  bent  inward  and  usually  }u-e:!ks  at  lM>tween  two  nn<l  three 
inches  above  the  tip  <)f  the  malleolus.  If  great  force  is  exewised  in  the 
prtxluclion  of  this  fracture,  the  inferior  tibio-tibidar  ligament  may  be  lorn 
away,  or,  more  likely,  the  outer  lip  of  the  articular  surface  of  the  tibia 
broken  off.  In  exceptional  instam^es,  inversion  of  the  foot  will  produce 
fractui-e  of  the  inner  malleolus  by  direct  pressure  of  the  astragalu.s  and 
of  the  external  malleolus  or  fibula  by  traction  on  the  external  lateral 
ligament. 

la  fracture  of  the  tibia  alone  the  displacement  will  be  determined  b 
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[tiiiectinn  of  the  line  of  fracture.  Marked  overlapping  or  diaplace- 
;m  prei'ent^  l»y  the  unbroken  fibula.  In  the  upper  portion,  with  a 
i\-i'rse  fracture,  the  deformity  is  slight.     At  the  lower  and  middle 

It^'nl  the  obliquity  is  usually  considendile,  and  from  below  upward  aud 
backward  (Fig.  345).    The  upper  fragment 
JfikLjyi  is  tilted  forward  by  the  action  of  the  quad- 

j^^Mm  riceps  exteUHtir,  and  jjartly  by  the  pressure 

fg  ,j^  11  **^  *'***  ujtper  end  of  the  lower  fragment, 

Iw^^^^l  J  which  is  thrown  in  the  same  direction  by 

Jl'<».    4//  the  contniction  of  the  sural  muscles  and 

fl  iA  I     y/  ^^^  consequent  lifting  of  the  heel.     The 
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Fio.  M6.— Dia^ilAixment  of  the  frunncDtfl  in  Tott'ii  fradun. 
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deformity  in  Pott's  fracture  is  shown  in  Fig.  340.     In  complete  fracture 
ofboih  bones  of  the  leg,  overlapping  and  displacement  ai-e  the  mle. 

Diuifiioxh. — Fracture  of  the  fibulit  aloue  may  exist  without  detection, 
illbmifth  a  careful  examination,  with  direct  pressure,  will  usuaUy  elicit 
fri^itiis  or  reveal  the  ii^>int  of  fracture  by  abnormal  mobility  and  pain, 
^bctore  of  the  tibia  is  easily  made  out  by  palpation  along  the  spine, 
^pitns,  loss  of  sj'mmetT}',  and  pain.  These  symptoms,  together  with 
the  history  of  the  accident,  will  leave  little  room  for  doubt  in  any  case. 
P*>K'»  fracture  is  recognize<l  by  the  peculiar  eversion  of  the  foot>  the  ab- 
otfTTual  prominence  of  the  internal  malleolus,  pain,  and  loss  of  function, 
t'ppliitatitm  of  the  fragments  of  the  malleoli  may  be  elicited,  and  preler- 
taJanil  mobility  in  the  fibrdii,  at  a  point  two  or  three  inches  above  the 

»of  rhe  nuter  malle()lus.    In  inversion  with  fracture  the  outer  malleobis 
ntmincnt.     Fracture  of  both  Ixinea  is  easily  made  out  by  the  deform- 
fif.  nhnormal  mobility,  and  crepitation. 

•tmtnt. — In  most  r-iises  of  fracture  of  one  or  both  bones  of  the  leg 
bejjt  practice  to  reduce  the  disi)lacement  by  extension  and  conn- 
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ter-extension,  and  to  fix  the  part  in  the  xx>sition  of  least  distromfort  for 
from  four  to  six  days,  or  untii  all  danger  of  swelling  is  past.  Afiff 
this  time  no  method  is  so  generally  sutiiifactory  as  the  plaster-of-Parifc 
dressing.  H 

To  meet  the  first  indication  the  fiucture-box  (Fig.  347)  is  a  mostiw^ 
ful  apparatus.     It  consists  of  a  bottom,  a  foot-piece,  and  two  movable 


i'lo.  MV.— FnKSure-oox. 

side-pieces.     Tliis  may  he  placed  upon  a  pillow  or  box  to  give  it ; 
elevation,  or  the  apparatus  umy  be  nuxliHeil  after  Petit's  box,  seeniniM 
in  Fig.  348.  ■ 

If  any  extension  is  needed  it  may  be  secured  by  a  bandage  around  fi 
ankle  and  foot,  which  is  also  passed  through  the  holes  in  the  foot-piean 
In  fixing  the  leg  in  this  fracture-box  the  sides  are  turned  down,  a  lliidc 
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F».  M8.— PeUt's  ftiKlure-box.    {After  Stintwm.) 

layer  of  cotton  or  some  soft  material  arranged  for  the  leg  to  rest  up 
and  8ha|>ed  to  fit  the  natural  contour  of  the  calf.  The  sidea  are  i 
packed,  turned  into  position,  and  fastened.  As  soon  as  the  first  swe 
subsides,  or  as  soon  aa  it  is  evident  that  no  marked  swelling  will 
the  plaster  of  Paris  should  be  applied.  This  dressing  should  extend  at 
least  half  way  up  the  thigh,  in  all  cases,  in  order  to  fix  the  knee-joint. 
It  is  applicable  to  all  fractures  of  one  or  both  bones,  fnim  the  knee  doffil 
to  and  including  the  malleoli.     Extension  can  usually  be  made  from  UiC 
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_  ml  ankle  by  an  asaistant.  A  dry  muslin  or  Jlannel  roUer  ia  first 
piHwl.  ai»d  th«  plaster  bandages  laid  on  over  this.  A  tbin  layer  of  ab- 
iwat  cotton  is  at  times  placM  between  the  first  dry  ixjUer  and  the  leg 
lg.349).  If  swelling  should  occur,  the  plaster  cast  should  be  split  down 
fe  middle  line,  in  front  and  behind,  and  replaced,  but  not  so  tightly. 
|m  such  a  dressing  requires  frequent  removal  it  is  best  to  line  the  cut 

— ^^'-t 
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K  Fm>.  M9.— PlMter-of-Piim  diuinliig  in  fVicture  of  log. 

gifl  of  the  cast  with  adhesive  strips,  and  to  make  hinges  along  the  pos- 
W  seam  out  nf  the  same  material.  At  the  end  of  four  weeks  all  splints 
ould  be  removed,  passive  motion  made  at  the  knee  and  ankle,  and  the 
paratua  reapplied  and  worn  for  at  least  two  weeks  more.  Passive 
PD  shuuld  be  rej^eated  each  week, 
applying  the  jdiister  in  Pof/\H  fracture  the  eversion  needs  to  be 
Be  and  the  straight  position  maintained  while  the  gypsum  is  hard- 
To  accomplish  this  a  piece  of  adhesive  plaster  about  two  inches 
ids  is  laid  along  the  fibula  side  of  the  leg,  as  higli  as  the  upper  two 
Bi»  exiending  down  over  the  external  malleolus,  and  across  the  sole 
!Re  foot  to  the  inner  side.  A  muslin  roller  is  next  passed  around  the 
lkl*»  fjver  the  inner  malleolus.  These  tuberosities  should  be  pmlected 
r  Mis  of  absorbent  cotton.  An  assistant  steadies  the  ankle  by  traction 
II  the  roller,  while  the  foot  is  brought  into  straight  position  by  traction 
^eiidbesive  strip.  The  plaster  is  now  apjilied,  and  tlie  foot  held  in 
Btiun  nntil  the  cast  hardens. 

MVhen  ]>laster  of  Paris  can  not  be  had,  stairh  is  next  in  order,  or 
jiiiitsaf  felt,  leather,  bouk-biuder's  board,  metal,  or  wood  may  be  em- 

B»mponnd  fractures  of  the  leg  are  tx*ejited  by  immediate  reduction  of 
Pflefrirmity,  by  free  drainage,  and  strict  antiseptic  precautions.  For 
■feci  fixation,  and  at  the  ssuth'  time  leaving  the  wound  open  for  irriga- 
00  and  inspection,  the  interrupted  or  the  fenestrated  plaster-of-Paiis 
rasing  is  the  most  generally  useful.  If  the  injury  ia  slight  and  lim- 
Ihe  fenestrated  dressing  is  preferable.  Extension  is  made  from  the 
J»nd,  after  reposition  and  drainage  are  secured,  the  plaster  band- 
appliefL  As  soon  as  the  dressing  sets,  windows  large  enough 
lit  of  free  inspection  ai-e  cut  immediately  over  the  wound  and 
points  of  exit  of  the  drainage-tubes  below.  A  wire  loop,  worked 
'the  plaster  or  tied  antund  the  leg  after  hardening  has  taken  place, 
U  serve  as  a  medium  for  su8i)ending  the  limb  at  any  required  height 
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The  interrupted  plaster  dressing  is  more  difficult  of  appliofltion. 
entire  leg  and  foot,  and  half  way  up  the  Ihigh,  ai*e  covered  with  a  dry 
tiannt^*!  or  muslin  roller,  which  passes  over  the  wound,  retaining  the  mh- 
iiniattt  and  iodoform  giiuze  in  place.     A  strong  piece  of  bar-iron,  or  two 
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or  three  thicknesses  of  ho<_ip-iron,  or  a  twist  of  from  four  to  six  ordii 
telegraph-wires,  is  now  shaped  to  follow  the  outline  of  the  fool  and 
up  to  within  three  inches  of  the  wound  and  exits  of  the  drainage-tul«s 
at  which  point  it  is  l>ent  up  for  several  inches,  and  jiasses  over  the  wonnd 
murh  like  the  handle  of  a  valise  (see  Fig.  351).  As  soon  as  a  point  three 
inches  ubovo  the  wound  is  reached  it  is  again  made  to  conform  to  the 
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shape  of  the  leg  and  thigh.  A  separate  straight  piece  of  iron,  or, 
needed,  two  pieces,  about  sixteen  inches  in  length,  are  also  prepared.  A. 
layer  of  absorl>ent  cotton  is  placed  aronml  The  leg  and  thigh  l»efore  the 
first  iKindage  is  applied,  and  over  this  the  plaster  rollers  are  cuiifd* 
abfive  and  below  the  fracture,  to  within  thi-ee  inches  of  the  woirad. 
After  several  layers  of  bandage  (generally  three  thicknesses")  have  hett 
ap])lied,  this  much  is  allowed  to  harden,  and  upon  this  the  long  iwo 
splint  is  laid,  in  front,  and  the  short  piece's  jiosteriorly  and  laterally  {otX 
of  the  way  of  thir  drainage-tubes),  and  are  Hxed  by  additional  timis  "' 
the  plaster  bandages  and  Ity  plaster  mortar  worked  in  with  the  haoK 
That  porticm  of  the  bar  which  is  shai>ed  like  tlie  handle  of  a  valise  should 
be  stiffened  by  winding  around  it  several  thicknesses  of  the  plaster  roll- 
ere,  anil  ailding  a  sutlicicnt  <piantity  of  plast*»r  mortar.  Suspena* 
made  from  the  ends  and  center  of  the  wire. 
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be  fractnre-box  may  be  employed  when  plaster  can  not  be  ob- 

1^.— The  bones  of  the  tarsus  may  be  broken  by  direct  or  indirect 

be  (iia^osis  is  not  always  easily  made.     The  best  methoil  of  treat- 
pnt  IS  fixation  with  a  plaster-of- Paris  dressing,  after  all  danger  of  swell- 
tfig  baa  passed.     When  the  os  caitris  is  broken,  and  the  tuberosity  drawn 
t  by  the  snral  muscles,  the  leg  should  be  flexed  well  upon  the  thigh, 
,  the  tari^us  extended  in  order  to  relax  this  gi*oup  of  musrles. 

lurfi  of  the  metatarsal  hones  and  plmlange-s  sliould  be  treated  in 
I  manner  as  the  corresjxmding  bones  of  the  upper  extremity. 
TnunUed  Practures — J'Vbrous  Union. — In  a  certain  proportion  of 
innion  between  the  ends  of  broken  bones  is  delayed  beyond  the  time 
J]y  required  for  ossification,  and  may  remain  permanently  ununited. 
\v  eau^CJf  ot  nnunile<l  fracture  are:  (1)  Failure  to  secure  immobility  ; 
BDce  of  muscle,  tendon,  nerve,  or  other  substance  between  tho 
Its;  (3)  violent  and  prolonged  inflammation  of  the  broken  bones 
Ithe  surrounding  soft  parts ;  (4)  any  intertMirrent  disease  which  inter- 
I  with  nutrition  ;  (5)  a  too  great  separation  of  the  fragments.  If  the 
[fodsof  broken  bones  are  not  kept  in  contact,  and  at  the  same  time  im- 
[aoTaiile.  fibrous  union  may  result,  for  by  motion  the  pi-ovisioiial  callus 
'■■  : '  r.  )1.  and  may  disappear  by  absoqiition  as  a  result  of  continued 
:i.  If  the  fragments  overlap,  so  that  no  portion  of  the  broken 
nirtace  of  one  side  is  in  contact  with  that  of  the  op^xisite  end,  no  matter 
I  bow  w.'U  adapted  the  dressing  may  be,  muscular  contraction  may  retard 
event  union. 

be  intervention  of  any  of  the  soft  tissues,  or  any  foreign  substance, 

Sy  prevent  the  formation  of  callus,  and  lead  to  tihroiia  union. 

^siiris  after  fracture  may  lead  to  destruction  of  the  fragments,  and  of 

ifts  of  bone,  to  such  an  extent  that  union  can  not  occur.    Instances 

Ton  reconi  where,  resulting  from  fracture,  rarefying  ostitis  has  de- 

y«i  the  entire  Iwne. 

Iny  general  condition  of  impaired  nutrition  increases  the  liability  to 
oils  union.  Rickets,  osteomalacia,  syphilis,  scrofula,  tuberculosis,  or 
IttyBoate  febrile  disease  supervening  upon  fracture,  tends  to  interfere 
tfith  or  to  dehiy  Ixmy  union  after  fractnre. 

Then  by  any  i^ason  the  broken  surfaces  are  separated,  asseous  union 

f  probably  not  occur.     This  accident  and  result  are  exempUtied  in 

I  of  the  patella,  where  fibrous  or  ligamentous  union  is  the  great 

e  diafjnosia  of  fibrous  union  is  determined  from  continuRd  preter- 
n!  mobility  at  the  seat  of  fracture  after  two  months  have  elapsed, 
pitns  is  nr»t  to  be  depended  upon,  as  the  ends  of  the  fragments  may 
''?  niimded  off  by  absorption,  and  covered  over  with  inflammatory  newly 
f^tfTOtHl  material,  or  ut  times  with  cartilage. 

Treaiment.—^YiQ  immediate  indication  is  to  correct  any  constitutional 
Midition  which  may  be  pi-es*^nt,  and  to  increase  general  nutrition. 
I^hiiift,  or  any  recognized  dyscrasla,  must  be  specially  treated.     In  the 
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administration  of  tonics,  cod-liver  oil,  with  the  hyi>ophoephites  of  linw 
and  Boda,  should  play  an  important  part 

It  is  of  importance  to  fix  the  broken  pnrt  imraorahly  by  the  jilastpr- 
of-Paris  or  other  solid  divssing.  This  should  be  removed  after  four 
weeks,  in  order  to  allow  passive  motion  of  any  artioalation  near  the  »at 
of  fracture,  and  necessarily  included  in  the  dressing.  After  rhe  tlist 
movement  of  the  jt)int  the  dressing  rIkmiUI  be  reapplied  and  the  passive 
motion  repeate<l  each  week.  Great  care  slionld  be  obsen-ed  to  preveot 
motion  at  the  seat  of  fracture.  If.  after  the  lapse  of  from  ten  to  fourfeen 
weeks,  there  are  no  indications  of  union,  a  mild  intlammation  shuuldlte 
induced  in  the  tissues  immediately  about  the  fracture.  Tliis  miiy  he 
accomplished  by  forciblj'  rubbing  the  ends  of  the  bones  together  (after 
an  anffisthetic  has  been  administered),  and  then  investing  the  mpnil« 
with  the  gypsum  divasing.  In  obstinate  cases  more  radical  mwisiiwi 
may  ne«?d  to  l>e  adopted.  A  favorite  practice  is  to  cut  down  tijwn  Ilw 
fracture,  dissect  away  any  new-formed  tissue,  and  saw  off  the  ends  of  tbe 
bones,  back  far  enough  to  reach  heiilthy  and  well-nourished  bone. 

It  may  sometimes  suffice  to  cause  intlammation  and  stimulate  bon^ 
formation  by  puncturing  the  skin  with  an  awl  or  drill,  and  with  the  poial 
of  ttiis  instrument  scmping  the  ends  of  tlie  fmgments. 

If  these  measures  fail,  the  bones  should  be  freshened  and  bronght 
together  by  silver- wire  sutures,  as  advised  in  fracture  of  the  jaw,  or  by  f 
transtixion  with  movable  steel  drills,  in  the  same  manner  as  given  ja 
excision  of  the  knee-joint. 


CHAPTER  Xin. 


SURGEKT  OP  TUB  ARTICULATIONS. 


Dlslocafions. — A  disUM-ation  is  the  displacement  of  the  articular  sur- 
:tfa43e  of  one  bone  from  its  normal  relation  with  another.     DiMlocations  are 
^rauTTuitfCy  paihologlcaly  and  congenital.    They  are  also  partial  or  coto- 
^Ute^  simple^  complicated,  and  compound, 

TVff  M»Mi^/'c  dislocations  are  sndden,  and  result  from  \nolence;  patlta- 
^ogicai.  when,  fmm  disextse  of  the  joint,  the  bones  and  liganientx  are  more 
^Dr  less  destroyed ;  coiifjeniial  when,  from  failure  of  development,  the 
'siormal  contiguity  of  the  articular  surfaces  can  not  l>e  maintained.     A 
^i^locatiuu  is  said  to  be  partial  when  any  porti(tn  of  the  iirtirnhir  snr- 
:^ces  are  still  in  contact;  Powp/«/tf  when  one  articular  end  overlaps  the 
«)ther ;  simple  when  there  is  no  other  lesion  than  displacement  and  injury 
^>f  the  capsule ;  complicated  when  thei*e  exists  with  the  dislocation  a 
rJractnre  into  the  joint;  compound  when,  by  reason  of  a  wound,  the  air 
3s  in  contact  with  the  dislocated  surfaces.     Again,  a  dislocation  may  be 
srecent  or  ancient^  the  limit  of  the  former  variety  being  from  a  few  honrs 
to  two  or  three  weeks.     A  primitive  luxation  is  one  in  which  the  dislo- 
cated, surface-s  retain  the  same  position  as  at  the  time  of  the  accident, 
-secondary  when  another  position  is  assumed. 

In  a  dislocation  the  capsnle  may  be  ruptured,  or  simply  stretched 
•without  a  solution  of  its  continuity.  When  great  violence  is  employed 
in  producing  it,  the  mnsclea,  tendons,  nerves,  vessels,  fascia^  and  skin 
a!>ont  the  jf)int  may  be  mf)re  or  less  involved.  The  changes  which  follow 
are  practiciiUy  those  of  acute  synovitis,  arthritis,  or  peri-arthritis. 

Dislocations  occur  chiefly  in  adult  life,  and  are  most  frequent  in 
those  joints  %vhich  enjoy  the  j^r^atest  freedom  of  motion,  and,  at  the 
same  time,  are  subjected  to  the  heaviest  stniins.  The  condition  of  the 
individual,  the  tonicity  of  the  muscles,  and  the  strength  of  the  liga- 
ments, have  a  great  deal  to  do  with  the  frequency  of  dislocations.  All 
things  l>eing  equal,  patients  with  pwirly  develo})ed  muscles  and  relaxed 
ligaments  are  more  prone  to  these  lesions  than  the  well  developed  and 
vigorous. 

The  diagnosis  of  a  dislocation  rests  chiefly  upon  abnormal  immobilitp 
and  asymmetry.     Pain  is  usually  present. 

Special  Dixiocations — Inferior  Maxilla. — Displacement  of  the  con- 
dyles of  the  lower  jaw,  from  its  articulation  wirh  the  temporal  bone,  may 
occur  on  one  or  both  sides ;  usually  it  is  bilateral.     The  condyles  slip 
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forwarJ  and  are  enga^etl  iwrtly  beneitth  the  zygnma>  in  front  of  the  emi- 
nentia  arHcularis^  and  jKirtly  lietween  the  zygoma  and  the  temponi 
ffissa.  Mnscuhir  nctiiin  u!i)ne  iniiy  pnxluoe  this  luxation,  or  it  maybe 
caused  by  external  violence. 

The  symptoms  are  great  pain,  difficult  deglutition,  and  indisHnft 
artiruhition  (esperially  of  the  labial  sounds).  The  linrer  teeth  are  unusu- 
ally advanced,  the  mouth  is  widely  opened,  and  the  sidiva  trickles  m-a 
the  lips. 

In  unilateral  luxation  the  chin  points  toward  the  sound  side,  and  the 
teeth  ai>^  l**.^  widely  soiwirated. 

In  the  diagnosis  tlie  chief  point  of  differentiation  is  fracture  at  or  neu 
the  condyle.  In  fracture  the  condyle  may  possibly  be  recognized  in  its 
normal  position  by  palpation;  immobility  is  not  marked;  the  mouth ia 
not  opened  ;  crepitus  may  be  obtained. 

Jieduefion.—iii  bihiteral  displacement,  wrap  the  thumbs  with  wt- 
eral  layers  of  bandage  or  cloth,  to  protect  them  from  being  bitten  whpD 
redaction  ia  accomplished.  Place  one  thumb  along  the  inferior  molara 
of  each  si<le.  and  the  lingei-s  l>eneatli  the  body  of  the  jaw  ;  press  do«rn. 
ward  and  backward  with  the  thumbs,  while  the  fingers  lift  the  chia 
upward. 

Or  place  a  tliick  roll  of  leather,  piece  of  wnotl,  or  iirm  cork,  between 
the  upjwr  and  lower  p(»steHr>r  molars  of  each  side,  and  Ufwu  these,  as* 
fulcrum,  lift  the  chin  upward,  and  at  the  same  time  push  backward  intlw 
direction  of  the  socket. 

If  iioth  of  the.se  metlioda  fail,  they  should  be  repeated  under  ether. 
It  may  sometimes  be  advisable  to  attempt  the  reduction  of  one  side  by 
either  of  the  above  methods,  and  retain  it  in  position  while  reducing  the 
other. 

After  reduction  is  completed  put  on  a  head  and  chin  fignre-of-8 
bandage,  and  allow  it  to  remain  for  a  week  (Fig.  24),  or  apply  Hamil- 
ton's head-stall  for  fracture  of  the  lower  jaw  (Fig.  311).  In  several  ia- 
stanoes,  where  the  dislocation  has  become  permanent,  the  symptt>ms  h,n 
gradually  subsided,  and  a  fair  degree  of  motion  and  usefulness  acquirwl 
thi-ough  the  false  joint. 

Clat-icle, — The  sternal  end  maybe  displaced /on^artf  on  the  raanii- 
brium,  upward  above  the  sternum,  backward  behind  the  mauuhriam. 
The  last  two  varieties  are  rare.  The  cause  of  the  first  form  is  n^ually 
force  applied  to  the  shoidder  with  the  arm  thrown  baclvward.  la  ti? 
case  of  a  boy  lifteen  years  old,  treated  by  myself,  the  disjilacement  iras 
caused  liy  a  comrade  catrliing  him  l)y  both  shoulders,  placing  bis  knw 
in  the  middle  of  the  buck,  between  the  shoulder-blades,  and  violently 
pulling  the  shoulders  back. 

The  diagnosis  is  not  difficult,  the  reduction  easy,  but  the  maintenwitf 
of  the  bttne  in  jHisitiou  difficult.      A  ct>mpi'es3,  covered  with  adbeaiw  ; 
plaster  to  prevent  slipping,  placed  upon  the  bone  after  reduction,  and 
lirmly  held  in  place  by  a  roller,  is  a  proper  method  of  treatment.   The 
arm  should  be  fixed  with  Sayre's  apparatus  for  fractured  clavicl' 
order  to  i:»reveut  a  repetition  of  the  luxation. 
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The  otiter  end  of  the  clavicle  may  be  displaced  above  or  below  the 
Jiuion  pi-ocess,  and  above  or  in  front  of  the  ooraooid  prot^ess.     Dis- 
plaoements  nnder  the  acromion  and  in  front  of  the  coracoid  are  very 
mre. 

The  symptoms  are  very  distinct,  and  the  reduction  not  surrounded 
with  great  difficulty.     When  replaced,  however,  the  bone  is  with  diffi- 
culty maintained  in  position.      By  drawing  firmly  outward  upon  the 
shoulder  of  the  affected  side,  and  pressing  the  clavicle  downward  into 
I  position,  reduction  will  be  successfully  accomplished.     Place  a  firm  com- 

■  press  over  the  end  of  the  bone,  bend  the  forearm  at  right  angles  to  the 

■  Ann,  and  carry  one  or  two  sti\>ng  strips  oi  adhesive  plaster  over  the  com- 
X>re83,  behind  the  shoulder,  along  the  arm  to  the  olecmnon,  and  again  by 
the  front  o\-er  the  compress.  Ke-enforce  this  by  a  bandage,  and  place  the 
zirm  in  a  sling.  If  luxation  i-ecurs,  tighten  the  adhesive  strips,  and  place 
*he  arm  in  a  Velpenu's  bandage.  To  ap]>ly  this  bandage,  place  the  iiand 
of  the  affected  side  almost  upon  the  oppo- 

dsite  shoulder,  fixing  a  wad  of  cotton  be- 

"Kieath  each  axilla.     Lay  the  end  of  a  roller 

«i>n  the  shoulder-bliule  of  the  sound  side, 

^Eind  carry  the  bandage  over  the  acromial 

^nd  of  the  clavicle  of  the  injured  side,  and 

«:he  front  of  the  arm  for  a  short  distance^ 

;^a3sing  obliquely  to  the  under  surface  at 

"•ihe  elbow,  and  around  beneath  the  well  ax- 
illa to  the  point  of  starting.     Repeat  tliis 

^o  secure  the  roller,  ami  then  carry  the 
^^randage  horizontally  around  the  chest  and 
pK^ver  the  tip  of  the  elbow.    The  oblique  and 

horizontal   turns  are  alternated  until  the 

shoulder  and  arm  are  completely  enveloped 

<Fig.  852). 

^ffnmrfttft^  at  the  STtonlder. — Disloca- 
tion at  the  shoulder-joint  is  by  far  the  most 
:irequent.  It  may  take  i)lace  in  tlu*ee  direc- 
tions— hackictiTti^  under  tlie  sjune  of  the 
scapula  {suharramial  and  suhspinous)  ; 
<lotc7iward^  l>elow  the  glenoid  ca\ity  {subglenoid) ;  and  /orward,  be- 

Iiieath  the  coracoid  or  clavicle  {xnhcoracoid  or  sutwlaricular). 
The  first  variety  is  of  rare  occurrence.  The  subacromial  dislocation  is 
only  a  jmrtial  displacement,  and  becomes  complete  when  the  head  of  the 
bone  passes  well  beneath  the  sjane  of  the  scapula  (Fig.  358).  Tlie  sub- 
glenoid is  comparativel}'  frequent,  (n-curring  in  about  Ihe  same  propor- 
tion of  cxiseji  as  the  subcomcoid.  Displacement  fttrward  under  the  clav- 
icle is  rare.  On  account  of  the  coraco-acroniial  ligament,  and  the  addi- 
tioiml  priDtection  afforded  to  the  joint  above  by  the  acromion  process, 
di»]o4*ation  directly  upward  can  scaix-ely  occur. 

Id  the  subglenoid  luxation  the  capsule  is  stretched  or  toni  along  its 
lower  surface,  and  the  head  of  the  hiunerus  rests  upon  the  margin  of  the 
SI 
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face  (Pig.  854).  The  supra-spinatiis  muscle  is  severely  stretched,  and 
either  suffers  rapture  of  its  tendon  or  substance,  or,  rather  than  \ielil.  it 
may  tear  off  u  rim  of  the  upper  facet  of  the  great«^r  tul>ero.siry.    Hie 

long  head  of  the  biceps  and  the  coraco- 
brachialis  are  also  subjected  to  great 
strain  or  rupture,  while  the  tension  of 
deltoid  holds  the  arm  in  a  position  witH 
tliH  elbow  slightly  tilted  from  the  aide  of ' 
the  body.  I 

Among  the  less  frequent  complia- 
tinns  of  this  lesion  may  be  menrioniJ 
pressure  ujM)n  the  circumflex  and  axil- 
lary nen'es,  and  injury  or  nipture  of  die 
great  vessels. 

The  cause  of  this  dislocation  is  no- 

lence  applied  to  the  shoulder  in  a  dir«^ 

tiou  from  above  downward,  or  indirectly  to  the  hand,  forearm,  or  elbow, 

with  the  humerus  raised  at  or  beyond  an  angle  of  90®  to  the  axis  of 

trunk. 

The  diagnosis  of  a  subglenoid  luxation  will  depend  upon  the  foil 
ing  symptoms:  The  acromion  pn>cess  is  unusually  prominent,  tlipbcid 
of  the  bone  in  not  in  its  normal  relation  to  this  process,  and  may  be  fdi 
low  down  in  the  axillary  space.  There  is  a  depression  in  the  anterfw 
axillary  fold  in  these  subjects.  The  arm  is  fixed  in  such  a  manner  tlttt 
the  elbow  points  directly  outward  frnni  the  side  nf  the  body  ^Fi^^  35T^ 
As  in  all  the  sh()nlder  dislocations,  the  arm  is  so  held  that,  if  the  liaw) 
of  the  injured  aide  Iw  jihiced  on  the  opposite  shoulder,  the  el!>ow  run  ttf* 
be  made  to  drop  down  upon  the  wall  ctf  the  thorax.  This,  the  tcatfl^ 
Dugas,  is  important  in  differentiation*  from  fracture  in  which  then*  i* 
such  a  consi<lerable  degree  of  motion  prjssible  that  the  anu  can  bir-  l)n>iiglit 
well  down  upon  the  chest.     There  is  always  preternatural  immobiii 
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a  dialocarion.  Another  excellent  method  of  differentiation  is  that  of 
Callaway,  based  iipon  the  fact  that  the  oircumferenoe,  measured  over 
the  acromial  end  of  the  olaviole  and  the  arromion,  and  through  the 
axilla,  is  in  a  disloeatioa  much  increa-sed  over  tJie  norinal»  or  o%er  that 
present  in  fracture  at  the  neck.  Crepitus,  when  obtained,  will  deter- 
mine a  fracture. 

JieduHioji — First  Method. —Vlace  the  patient  upon  a  table,  bed,  or 
«l)ou  the  tloor.  For  the  left  shoulder  the  operator  removes  the  shoe  from 
the  left  foot  and  places  it  in  the  axilla,  against  the  thorax.    He  now 


<^ 


>i 


Fio.  5W.— (EricIiMn.) 

®^*2^**s  the  nrm  and  forearm  of  the  jwitient,  curries  it  ont  at  a  ri^ht  anjjle 

^-J     tVie  axis  of  the  patient's  spine,  and  makes  ix>werful  traction  in  the 

^ii'^^ction  of  the  glenoid  cavity.     While  this  is  bein^  effected  the  arm  is 

Jl^^^ght  inward,  pamllel  with  and  against  the  side  of  the  body  (Kip. 

^*^)-      The  foot  not  only  sen-ea  to  effect  counter-extension,  but  is  also 

^»<?-cl   as  a  fulcnim  for  lifting  the  head  of  the  bone 

^^^xr    the  ed;ie  of  the  glenoid  facet  into  tlie  articular 

*^yi^y  of  this  process.    If  this  can  not  bo  nocom- 

pU»>^^fj  withotit  ether,  after  one  or  two  trials  the  an- 

a^tli^tic  should  be  given.     After  reduction  a  shoul- 

Oesf- c^ap  fy[  book-binder's  board,   leatlier,   or  gntta- 

j^'^-'lia  should  be  aj)plied,  and  worn  for  at  least  one 


\( 
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,  ^^rand  Method. — Fix  the  scapula  by  placing  a 
^'^^i^d  sheet  or  long  cloth  around  the  body,  so  that 
t»«^  "Upper  margin  of  the  cloth  will  touch  the  axillary 
'***«ls.  The  ends  are  intrusted  to  an  assistant,  who, 
*^^tiing  on  the  sound  side,   makes  counler-exten- 

*^*i.    The  surgeon  now  takes  hold  of  the  arm  about 

"*  middle  with  one  hand,  and  near  the  elbow  with 
"^^  other,  and  caniea  it  slowly  and  steadily  away  from  the  body,  and 
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in  the  direction  of  least  resistance.  When  it  is  at  a  right  angle  U 
the  axis  of  the  bfidy,  strong  traction  is  made,  with  slight  axial  nita- 
tion.     If  the  mana^uvi-e  is  still   unsurcessful,   carry  the  arm  higlitr, 

until  extension  Is  made  in  the  line  of  the 
axillary  hiinler  of  the  scapula  (P^i^.  359i. 

Third  Method. — Place  the  jwitientiiii 
chair,  so  that,  with  the  foot  of  the  open- 
tor  on  the  edge  of  the  sent,  his  knee  will 
come  snugly  into  the  axilla.  Place  od« 
hand  npon  the  shoulder  to  steady  it,  while 
the  other  seizes  the  arm  near  the  elbow. 
With  the  knee  as  a  fulcrum,  use  the  ha- 
merus  as  a  lever,  which,  being  depressed, 
carries  the  head  of  the  bone  into  poaltioB 
(Fig.  360).  Extension  from  the  foreans, 
and  counter-extension  through  the  me- 
dium of  the  opposite  arm,  may  also  be 
employed. 

Subcoracoid  and  Subclavicular  Diil»- 
cation, — In  the  first  of  these  two  disloca- 
tions the  head  of  the  humerus  rests  npoB 
and  in  front  of  the  inner  rim  of  the  ^If^ 
noid  cavity,  and  just  underneath  and  in  contact  with  the  coracoid  pro- 
cess (Fig.  305).  The  stniiri  \i\Hm  the  long  head  of  the  bice])s  and  sujifa- 
spinatus  is  not  so  gieat  as  in  the  preceding  variety,  while  that  ufwa 
the  infra.s])inatiis  is  more  severe.  Tlie  ten- 
dons of  the  coraco-brachialis  and  short  head 
of  the  biceps  rest  anterior  to  and  upon  the 
displaced  head.  The  rupture  of  the  capsule 
is  below  and  in  front. 

The  cause  of  this  displacement  is  violence 
applied  directly  to  the  shoulder,  from  without 
inwai-d  and  forward,  or  to  the  elbow  or  hand 
when  held  in  an  extended  position. 

The  symptoms  and  methods  of  diagno- 
sis are  in  general  the  same  as  those  of  the 
subglenoid  luxation,  the  principal  difference 
being  in  the  apjtreciable  location  of  the 
head  of  the  bone  Just  below  the  coracoid  pro- 
cess, and  on  a  plane  considerably  higher 
than  in  the  lower  displacement  (Fig.  301).  The  distance  fn^ra  the 
mion  to  the  olecranon  is  shorter  in  this  than  in  the  subglenoid 
placement. 

The  subdameular  variety  of  this  forward  dislocation  is  only  an 
geration  of  the  subcoracoid,  in  which  the  head  of  the  bone  slii>s  u' 
neath  and  intenial  to  the  conicoid^  and  rests  against  the  seri'atus 
nus  and  behind  the  ppctoralis  minor,  below  the  clavicle  (Fig.  3o0t. 
causes  are  the  same,  and  the  symptoms  differ  in  little  else  than  the 
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'  nf  the  head  of  the  humerus  nearer  to  the  rlavicle.  The  arm  stands 
riijthily  out  from  the  body,  and  the  elbow  is  tilted  backward.  The  ten- 
qoD  on  thp  poaterittr  scapular  mtiscles  is  greater,  and  rupture  of  their 
atbrbnieats  often  oornrs,  while  the  anterior  insertion  of  the  subscnpii- 
laris  may  l»e  dissected  up.  Pressure  on  the  axillary  vessels  and  nerves 
is  more  marked  in  this  luxation. 

IThi?  rupture  of  the  capsule  occurs  on  its  anterior- inferior  a>»pect. 
'The  trmlment  of  the  subclavicular  variety  consists  in  judicious  exten- 
tt  and  counter-extension  in  the  line  of  displacement,  until  the  head  of 
t  hont*  is  carried  into  the  subcoracoid  position. 

Thf  subcoracoid  diskx-atiun  may  l>e  reduced  by  the  method  just  de- 
MTibed  for  the  subglenoid  ;  that  is,  with  the  foot  in  the  axilla  as  a  ful- 
mim.  This  will  rarely  fail,  and,  if  the  patient  is  etherized,  is  easily 
•n-omplished. 

ThejM/AfjfMrto/rfand  suhcoracoid\wxi\\\on^  maybe  reduced  bymanipu- 

Utinn,  as  fidlows :  With  the  patient  fully  untcsthetizcd  (for  the  light 

«dei.  grasp  the  shoulder  with  the  right  hand,  placing  the  thumb  up4)n 

I  Ihe  head  of  the  bone,  and  the  lingers  over  the  clavicle  and  spine  of  the 

»ra|mla,  and   the  flexed  fon'arm,  ne^ir  the  elbow,  with  the  left  liand. 

the  elbow  out  from   the  side,  midte  firm  extension,  and  slowly 
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»tc  lilt*  hnmt/nis  uutward  on  its  axis  (Pig.  362).  The  elbow  should 
lUiw  lip  raised  and  the  ai-m  made  to  describe  a  semicircle  in  the  direc- 
ftoo  of  the  sternum  and  fiice,  and  then  suddenly  brought  down  to  the 
lb  of  tlip  thorax,  the  hBJid  of  the  humerus  at  the  same  time  being  ro- 
Hn  inward  iFig,  363).  The  thumb  of  the  opposite  hand  should  give 
'ft*  right  direction  to  the  head  of  the  bone.     (Thomas  Bryant.) 

The  Ruhnrromial  and  subxpinous  dislocations  are  reducible  by  exten- 
"inoand  ctionter-extension  in  the  line  of  displacement.  Counter-exten- 
^tfoanmy  be  made  by  an  assistant  holding  the  arm  of  the  sound  side,  or 
wtlie  folded  sheet  (already  described)  applied  just  in  the  axilla.  Tlie 
tauator  makes  extension  from  the  arm  and  forearm,  imparting  to  the 
^pcros  a  slight  axial  rotation. 

^^f/rn^retl  Considerations. — Recent  dislocations  at  the  shoulder  may 
%i  always  be  reduced,  and  some  which  are  readily  replaced  are  with 
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difficulty  heW  in  iM>sition.     Riii)ture  of  any  mnsole,  or  group  of  mnsrlM, 
renders  the  luxation  sultject  to  recurrence,  since  there  is  no  imtnguiibra 
to  the  remaining  inuscleij.     Even  when  reposition  is  effected  and  main- 
tained, the  function  of  tlie  joint  may  be  permanently  impaired  on  accounts 
of  injurj*  to  the  surroundinjt;  stnictures.     Injury  of  the  cucumtlex  nnrrt— , 

has  been  followed  by  atrophy  of  the  deltoid  and  teres  minor,  while  tniu 

matism  of  the  great  cords  of  the  axillary  jilexus  and  injury  of  the  vesselrr-^i 
have  led  to  inipiiimieut  or  loss  of  funcrion  in  the  extremity.     Ligature  o; 
the  subclavian  artery  and  amputation  have  been  necessitated  after  disia 
cation  of  the  shoulder- joint. 

These  injuries  may  occur  at  the  time  of  the  displacement,  or  they  ma 
be  produced  by  a  luck  of  skill  or  the  employment  of  t<.»o  gi-eat  force  i 
the  efforts  at  reduction. 

After  one  or  two  days  from  the  date  of  a  luxation  at  the  shoulder  (a 
elsewhere)  the  difficulties  of  reduction  increase,  and  are  in  genei-al  pi 
portionate  to  the  len^h  of  time  which  has  elapsed  since  the  acciden 
At  the  expiration  of  the  first  week  inflammatory  adhesions  occur,  an 
the  cavity  of  the  joint  is  in  part  tilled  with  the  products  of  iutlanimatio 
In  rare  cases  reduction  has  been  accomplished  at  the  end  of  three,  si 
and  twelve  months. 

The  propriety  of  attempting  reduction  in  ancient  shoulder  luxatio 
will  depend  upon  the  individual  case.     It  will  fi-equently  occur  that,  i 
the  new  position,  attachments  are  formed,  with  ligaments,  rartilagp,  an 
synovial  membrane,  with  fair,  yet  limited,  motion  in  the  false  joinr- 
which,  together  with  the  free  mobility  of  the  scapula  ujion  the  thora 
gives  a  useful  di'give  of  motion  to  the  arm.     Under  such  conditions  an 
attempt  at  reposition  is  unnecessary. 

In  well-selected  cases,  where  an  ancient  dislocation  can  not  be  redne 
by  any  other  means  consistent  with  safety  to  the  tissues  al>out  the  join 
and  where  motion  is  so  limited  that  the  usefulness  of  the  arm  is  seriousl 
impaired,  direct  incision,  under  strict  antiseptic  precautions,  may  h 
emj)loye<l,  and  reduction  thus  effected,  with  or  without  ex<»Lsion  of  t 
head  of  tlie  humerus.     After  the  head  of  the  lx)ne  is  retumetl  to  its  n 
mal  position,  drainage  should  be  secured  through  the  rent  or  incision 
the  capsule.     A  X^^eubefs  bone-drain,  or  a  soft  rubber  tube,  may  be  e: 
ployed,  and  should  be  so  placed  that  it  will  lead  downwanl  fitim  the  mos. 
dependent  portion  of  tlie  capsule. 

Dislocations  at  the  Elb&io  Joint. — The  upper  end  of  the  radii;^ 
may  be  displaced  forward  on  to  the  anterior  surface  of  the  humeru 
near  the  coront>id  fossa,  or  backwiuxi  upon  the  olecitinon  pitM't'ss,     Tl^ 
anterior  displacement  is  met  with  somewhat  more  frequently  than  tlx^  ' 
posterior. 

In  the  disi)lacement  forward  the  orbicular  and  a  jwition  of  the  extemii.7 
lateral  and  anterior  ligaments  are  ruptured;  in  the  opp'site  luxatioJ? 
only  the  first  two  are  lacerated. 

The  fontard  disjjlacement  is  caused  by  direct  violence  applied  to  the 
posterior  aspect  of  the  upper  end  of  the  radius,  or  by  falling  upon  ttie 
palm  of  the  hand  while  the  forearm  is  comi^letely  extended,  the  full  ftirce 
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b«  contraction  of  the  biceps  being  thus  added  to  the  force  transmitted 
;  the  shaft  of  the  Kme. 
rtpfom^. — Carefid  palpation  will  reveal  the  abnormal  presence  of 
|hettil  of  the  radius  near  the  center  of  the  humerus,  while  pressure 
the  out**r  condyle  will  demonstrate  its  absence  from  its  natural 
iion.    The  forearm  is  semiflexed  and  sliglitly  pronated, 
\TreiUmenL — Flex  the  arm  and  push  the  head  of  the  bone  forcibly 
rnwanl  in  the  direction  of  the  articulation.     When  reduction  is  ne- 
ftplished  place  a  compress  over  the  upper  end  of  the  bone  and  the 
al  condyle,  and  bind  it  firmly  in  position.     The  arm  should  be 
gly  bandage<i,  and  c-ai'ried  in  a  sling  for  several  weeks, 
he  backwanl  dislocation  is  recogniiied  by  the  presence  f)r  the  head  of 
\hojus  in  an  abnormal  position  near  the  olecranon,  beliind  the  external 
dyle. 

Ymtmenf. — While  an  assistant  makes  stroHg  extension  and  counter- 

sion  fi-om  the  hand  and  arm,  the  o])erator  makes  dire<:t  pressure 

1  the  heaid  of  the  bone,  forcing  it  in  the  directinn  of  the  articulation. 

[the  displacement  is  being  corrected  the  assistant  should  carry  the 

in  a  |Hisition  of  supination.     The  after-ti^atment  consists  of  a 

i  and  bandagi%  worn  for  several  weeks. 

iproffn4f«i's  of  this  injury  is  generally  not  favorabh*,  since  it  is  veiy 

►  recnr  after  reduction,  and  may  become  permanent.     A  fair  degree 

fulness  is  maintained,  however,  in  many  cases  of  chronic  luxation 

his  end  of  the  radius. 

Complete  forward  dislocation  of  the  ulna  alone,  at  the  elbow,  can  not 
'  without  fracture  of  the  radius  or  extensive  laceration  of  the  radio- 
'  ligaiDenttf. 

ilocatioD  of  hoik  radius  and  vino,  at  the  elbow  may  take  place  in 

ctions. 

he  dislocation  backwani  may  be  produced  by  falling  upon  the  hand 

the  forearm  almost  extended ;  by  a  blow  ui>on  the  anterior  aspect 

forearm,  near  the  elbow,  a  blow  upon  the  posterior  surface  of  the 

in  its  lower  portion,  or  force  applied  at  the  same  time,  in  oppo- 

ctions.  ui>on  these  surfaces.     The  coronoid  process  will  be  found 

EId  the  olirranon  f(>ssa,  the  upi>er  end  of  the  radius  resting  on  the 

rior  a:»j)ect  of  the  external  condyle. 

be  anterior  ligament  and  the  anterior  fasciculi  of  the  external  and  in- 
latenU  ligamentj*  are  torn  ItMJse,  and  in  extreme  cases  the  orbicular 
It  may  give  way,  although  the  jielding  of  the  external  ligament 
Illy  wives  the  circidar  ligament  from  being  torn.  The  tendon  of  the 
lis  anticus  is  stretched  or  is  broken  lo<^>se  from  the  coronoid  pro- 
Pressare  upon  the  brachial  artery  may  be  bo  great  that  pulsation 
wrist  is  diminished  or  absent,  while  in  extreme  cases  the  median, 
r,  or  musi'ulo-s]>iial  nerves  may  be  injured. 

he  URual  position  of  the  forearm  is  one  of  almost  complete  extensiou, 
pr(>nation.      ^fe-asurt'nimt   from  the   inner  condyle  to  the  styloid 
of  the  ulna  will  demonstrate  shortening.     Muscular  rigidity  is 
Barked,  and  motion  of  the  displaced  bones  difticult  and  painful.    From 
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these  symptoms  the  diagnosis  can  be  readily  made.     Tf  swelling  ha^ 
ensued,  mid  I  he  tnmefacti<m  Is  great,  it  is  not  always  easy  or  pottslhle  to 
recognize  the  character  of  the  injury.     Under  such  conditions  it  is  wLse^ 
to  ivduce  the  swelling  by  rest  and  local  application  for  a  few  days,  unti 
the  exact  character  of  the  luxation  may  be  determined. 

Treatment — Reduvtioii — Method  of  Astley  Cooper, — With  the  patien 
seated  in  a  chair,  the  operator  places  his  foot  on  the  seat  so  that  th 

anterior  aspect  of  the  patient's  forearm  wiir 
be  brought  in  contact  with  the  anterior  sur- 
face of  the  surgeon's  knee.     The  foreani:^ 
should  now  be  grasj>ed  near  the  wrist  an(^ 
forced  flexion  made,  using  the  knee  as 
fulcrum,  and  at  the  same  time  a^*  a  point  otr 
resistance  to  the  extension  made  by  pull- 
ing upon  the  forearm  (Fig.  364). 

Flexion  unlocks  the  coronoid  procei 
from  the  olecranon  fossa,  and  extensio 
carries  both  bones  forward  into  position— 
Unless  the  operator  is  positive  that  perfect" 
reduction  has  btjcn  accorapliahed.  the  joint" 
should  be  freely  flexed  and  extended  lea 
test  its  working  capacity.    Care  must  bt*- 
taken  to  hold  the  muscles  in  check  whil^ 
this  manipulation  is  going  on,  for  fear  th^ 
bones  may  again  slip  out  of  place.     Band 
age  the  anil  and   forearm,  and  apply  rs 
splint,  which  should  be  worn  for  a  weel*«-ff 
or  two.     When  an  anuisthetic  is  used  thi 
recuml)ent  posture  should  be  maintained.     The  bare  foot  may  be  utilized:^ 
instead  of  the  knee. 

A  cloth  or  sheet  folded  around  the  arm,  just  above  the  elbow,  may 
nsed  for  counter-extension. 

Liston  advised  strong  extension  frf)m  the  forearm,  and  counter-exten- 
sion from  the  shoulder,  with  the  arm  and  foi-eami  held  straight. 

Dislocation  of  the  radius  and  wXnvi  forward,  without  fracture  of  tb 

olecranon,  is  of  rare  occurrence,  and  is  always  tlie  result  of  givat  violence 

Riijiture  of  the  jKisterior  and  lateral  ligaments  occurs,  and  the  tricepss^ 
tendon  is  torn  or  greatly  stretched,  while  the  brachials  anticusand  bic^p^^*- 
are  relaxed.    The  posteiior  portion  of  the  olecranon  rests  upon  the  ant 
rior  articular  aspect  of  the  humerus,  or  may  slip  into  the  conmoid  fossa. 
The  fon^arm  is  l)ent  at  an  angle  varying  from  90"  to  120®  to  the  anterio; 
surface  of  the  humerus,  and  is  well  siipinaled.     Motion  is  painful  and 
limited.     The  character  of  the  injury  may  be  determined  by  the  absence 
of  the  olecranon  projection,  the  smooth,  broad,  |>osterior  surface  of  the 
lower  end  of  the  humerus  lieing  readily  appreciated. 

Treatment. — An  anaesthetic  is  usually  requii'ed.  With  the  forearm 
held  at  about  a  right  angle  to  the  arm,  make  extension  from  the  wrist, 
and  counter-extension  from  the  lower  anterior  surface  of  the  humerus,  in 
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tier  to  disengajre  the  (»lecranon  process  from  the  coronoid  fossa,  and, 
hen  tins  is  effected,  make  direct  pressure  downwaid  upon  the  anterior 
ipect  of  the  fore:irm,  misir  the  elbow.  After  the  bon^^s  slip  seemingly 
tttD  position,  careful  examination  should  be  made  tu  see  that  the  radius 
9  in  its  proper  n?hit1on  to  the  external  condyle,  for  the  ridpxs  between  the 
n,.  ^1 'moid  cavities  of  the  ulna  may  hwlge  in  the  g7T>ove  1>etween  the 
r  surface  and  the  articular  surface  for  the  head  of  the  radius. 

In  the  outward  lateral  dislocation  the  luxation  is  usually  partial, 
fticause  is  direct  violence  applied  to  the  inner  aspect  of  the  forearm, 
■^  t^»  j<dnt^,  or  to  the  outer  aspect  of  the  humerus,  low  down,  or  to 
loiTe  applied  simultaneously,  in  t>pposite  directions,  upon  these  two 
■frees. 

Pthe  dia^nosU  will  rest  chiefly  upon  the  increased  prominence  of  the 
tner  condyle,  and  the  difficulty  of  i-ecognizing  the  outer  condyle  by  pnl- 
^ttion.  The  angle  at  the  elbow  i.s  about  120^  motion  is  wanting,  and  the 
H&dis  pronated.  Reduction  is  best  effected  by  strong  extension  from 
he  forwirm,  counter-extension  from  the  humerus,  and  direct  lateral 
in  tJie  direction  of  the  displacement. 
Xitard  dialooation  is  always  incomplete  (Ilamilttm).     The  causes  are 

rt  violence  in  the  opposite  direction  to  that  given  for  the  luxation 
Wward.  The  iutenial  coudyle  will  be  les.s  prominent,  the  external  more 
rominent,  the  olecranon  will  be  seen  crowded  over  to  the  inner  aspect 
f  the  joint,  while  the  head  of  the  radius  rests  near  the  middle  of  the 
rticnlar  surface  of  the  hunierns.  The  position  of  the  forearm  is  that  of 
exioD.  Re«luction  Is  difficult,  and  should  bo  effected  in  ether  narcosis. 
jttenMon  and  counter-extension  should  lie  made  in  the  flexed  position, 

Ehe  arm  gradually  bn^nght  ont  straight,  while  at  the  same  time  direct 
urv  is  made,  in  pn)per  and  opposite  diret^tions,  upon  the  humerus 
B'l  fon<irm,  near  the  j(»jnt. 

Dislocation  of  both  bones  backward  is  the  most  fi-equent  form  of  dis- 
►breinent  at  the  elb<~iw.  Incomplete  external  and  incomplete  internal 
oxation  are  next  in  ortler  of  fretj^uency,  while  the  forward  dislocation  is 
Bost  infrequent 

In  the  ]josterior  variety  the  direction  of  the  force  may  be  such  that  a 
bnation  to  one  or  the  other  side  may  occur.  The  treatment  is  practi- 
M&y  the  vame.  Direct  lateral  pressure  in  the  line  of  the  normal  position 
ll  the  bone  may  l)e  required  in  addition  to  the  mechanism  of  reduction 
ibote  given.  Partial  anchylosis  is  not  infi'equent  after  these  lesions, 
nniTtf  motion  should  be  begun  within  two  weeks  after  the  injury,  and 
Bt*'d  daily  if  no  acute  inflammation  is  prfxluced. 
Vfist-Joint. — Dislocations  at  the  carpo-radial  joint  are  very  rare, 
^a  few  instances  of  complete  haf^liward  or  forward  luxation  of  the 
D8  are  on  n'conl.  Lateral  dislocations  are  considered  imiw>ssible 
E>nt  fracture  of  the  styloid  process  of  the  radius  or  ulna.  The  two 
principal  displacements  occur  with  about  equal  frequency.  In  the  back- 
ed %-ariet.y  the  anterior  aspt-ct  of  the  carpus  rests  upon  the  dorsal  rim 
^l  tl,..  ranrelloua  expansion  of  the  nidius,  the  reverse  being  true  in  the 
-ion  /orricard.    The  anterior  and  posterior  ligaments  are  partially 
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or  completely  ruptured,  and  tlie  annular  ligament,  which  binds  the  ten- 
dons down,  may  Iw  torn  and  the  tendons  disp!ace<l. 

Tlie  crty/,AV  of  tlie  hackward  disjjlacement  is  a  fall  on  the  bark  of  the 
hand,  or  a  blow  ujion  the  doi-sum  of  the  mdius,  just  above  the  wrist, 
while  the  hand  is  in  extreme  flexion.     Violence  of  a  similar  character,     .^ 
applied  in  the  opposite  direction,  will  produce  the  forioard  luxation. 

The  diagnosLs  must  be  made  between  0)lles'8  fraotui*e  and  dislDca . 

tioD.  In  dislocation  the  deformity  from  the  over-riding  carpus  is  miirli 
greater  than  after  fracture.  In  CoUes's  I'ractut^  the  swelling  on  the 
dorsum  of  the  wTist  is  smooth  and  rounded.  A\'lien  impaction  has  not 
occurred  crepitus  may  be  obtained. 

Reduction  is  effected  by  extension  and  counter-extension  from  the 
forearm  and  hand,  to  which  direct  pressure  in  the  line  of  disphicemeni 
should  l>e  added. 

Dislocation  of  the  metacarpal  bones,  at  their  cjirpal  extremities,  i&^^-S 
rare,     Luxation  of  the  metacai*pal  bone  of  the  thumb  is  most  frequent i\=;^^^ 
met  with.     The  carpal  end  of  this  bone  may  be  displaced  x^ii'tially  niK:  ^ 
completely,  indi.  forward  or  backward  (\mct\<m.    ^Vhen  the  end  of  the 
bone  rests  upon  the  dorsum  of  the  tnipeziiis  it  Civn  1^.  easily  recognized. 

Extension  and  counter-extension,  with  direct  pi-essure,  is  usually  suffi- 
cient to  accomplish  i*ei>o8ition.     A  clove-hitch  or  snare  may  be  throwr 
ai-ound  the  thumb  to  insure  extension.     Reduction  is  at  times  difficult, 
and  the  history  of  this  accident  is  not  without  a  record  of  failure  both 
to  replacement  and  retention  when  replaced. 

In  the  displacement  forward,  on  account  of  the  thickness  of  the  sofr' 
parts,  the  end  of  the  bone  can  not  be  ea*iily  recognized.     An  unusua 
depression  may  be  observed  on  the  radial  and  dorsal  aspects  of  the  wrist-^;^"-^^ 
just  in  &ont  of  the  os  tnii>ezium.  ■ 

Strong  extension  with  counter-extension  is  necessary,  and  to  thia^-^B 
should  be  added  dii-cct  pressure,  api)lied  near  the  end  of  the  displacec- 
bone. 

Luxation  of  the  remaining  metacarpal  bones  occurs  rarely,  and,  when 
met  with,  the  displacement  is  usually  partial,  and  toward  the  dorsum  o- 
the  carpus. 

The  phalanges  may  be  dislocated  either  backward  or  forward  at  ih* 
metacarpal  articulations,  or  at  the  interphulangeal  joints.    The  charact 
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of  the  lesion  is  easily  recognized  and  the  reduction  not  difficult.     Ext«n 
tiion  with  a  clove-hitch,  or  with  the  api>aratus  shown  in  Fig.  305,  wii- 
effect  reduction. 

Hip'Joint. — While  the  head  of  the  femur  may  l>e  displaced  fmm  the 
cotyloid  cavity  in  any  direction,  it  is  customary  to  consider /our  distinct 
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/      Iliac 

Pubic    \ 

1            50 

T                   \ 

\    Ischiatic 

Obturator      \ 

\              30 

II           / 

Juxations:  (1)  Upon  the  dorsum  ilil ;  (2)  into  the  ischiatic  notch;  (3) 
into  the  ohtiirator  foTamen ;  (4)  upon  the  os  pubis.  Practically  these 
lesions  occur  in  each  of  the  quadrants  of  a  circle,  tlie  center  of  which  ia 
*he  center  of  the  acetabulum. 

As  shown  in  Fig.  300,  about  50  per  cent  of  all  luxations  at  the  hip 
^3ix.ur  in  the  iliac  quadrant,  30  per  cent  in  the  ischiatic,  11  per  cent  in  the 
*)bturator,  and  7  i>er  cent  in  the  pubic.    Two  per  cent  occtir  beyond  these 
Teg^ions.      Cases  are  on   record 
'where  the  head  of  tlie  lione  w:is 
lodged  on  the  tuber  Ischii,  in 
"the  perinwura,  and  just  beneath 
the  anterior-superior  spine  of 
the  ilium. 

The  capsule  is  usually  torn 
ait  its  inferior  and  posterior  sur- 
face. It  may  be  a  slit  or  tear 
in  the  long  axis  of  the  liga- 
ment^ or  frequently  a  broad 
rapture  occurs  along  the  edge 
of  the  cotyloid  cavity.  The 
ligamentum  teres  (when  pres- 
ent) is  always  torn.  Tlie  ilio- 
femoral  (or  Y)  ligament  is  very 
rarely comi>letely ruptured.  The 
injury  to  the  muscles  and  sur- 
unding  striu'turvs   is  always 

rere,  and  varies  in  proportion  to  the  degree  of  violence  which  caused 
the  luxation,  together  with  the  particular  direction  of  the  displace- 
ment. 

In  the  displacement  upon  the  dorsum  ilii  the  glutei  muscles  may  be 

lacerated,  bruised,  or  lifted  from  the  ilium  by  the  head  of  the  bone,  but 

not  by  tension  on  their  tendons,  for,  with  the  exception  of  the  lower 

tilwrs  of  the  maximus,  their  axes  are  slightly  shortened  in  the  new  posi- 

tloD.     The  obturator  intemus,  exlemus,  geraelli,  and  quadratus  femoris 

are  greatly  stivtclied,  or  torn  entiivly  loose.     The  pyriformis  is  not  so 

apt  to  suffer.     The  i>ectinens,  iliacus,  and  psoas  ai-e  carried  upward  and 

Ontward.     When  the  head  of  the  bone  is  projected  into  the  ischiatic 

tch.  the  conditions  as  to  the  muscles  are  practically  unchanged.     The 

nene  and  vessels  are  y^ressed  upon  and  may  l)e  contused  or  lacer- 

In  the  displacement  ujion  the  pubes  the  pstmsand  iliacus  may  be 

injured,  while  the  femoral  vessels  and  anterior  crural  nerve  are  more  or 

less  pressed  upon.    When  the  he^  of  the  bone  is  lodged  in  the  obturator 

^<*riinien^  the  obturator  externus  muscle  and  the  obturator  ve.ssels  and 

I  ii*^rves  are  more  or  less  contused^  while  the  glutei  and  the  remaining 

ttern:il  rotators  are  put  upon  the  stretch. 

Catt^M.— Dislocjitions  at  the  hij)  may  be  congenital,  pathological,  or 
Uimatje  in  causn. 
Couf/etiital  luxations,  rare  in  occunence,  are  the  result  of  interference 


i'lQ.  3<!6. — Bliuninir  the  proporticn  of  duplnoDmcnt  In  Clu 
four  qaadraiiu  ot  a,  circle  nbout  tbc  uetubulum. 
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with  normal  development.  Failure  to  complete  the  process  of 
in  the  three  bones  which  compose  the  acetabulum  leaves  a  soft  ai 
cartilaginous  cup  or  sac.  through  which,  when  the  weight  of  the  1 
sufficient,  the  head  of  the  femur  ia  more  or  less  completely  displac 
the  pelvic  cavity.  Absence  of  the  ligamentum  teres  is  not  alone  sol 
to  account  for  displacement  when  the  bones,  capsule,  and  mastd 
normal,  for  it  is  not  infrequently  absent  in  cases  which  have  nen 
fered  a  luxation.  Moreover,  the  majority  of  cases  in  which  this  litf 
has  Iwen  ruptured  by  one  hixatirm  do  not  suff«!r  a  second  displara 
An  abnormally  long^  loosse,  or  relaxed  capsnle  will  lead  to  sub-hii 
or  displacement  without  rupture  of  the  capsule.  Failure  of  develoj 
from  the  cervical  epiphysis  is  another  catise  of  congenital  dLslc 
the  hip. 

Pathological  dislocations  are  caused  by  chronic  arthritis.  Thfl 
are  more  or  less  destroyed,  and  the  capsule  breaks  down,  permiltin 
location  of  the  head  of  the  bone  as  a  result  of  muscular  action  or 

violence.  I 

Traumatic  \x\sxii\ons  are  direct  oi 
rect.  The  most  fi«queut  cause  is 
from  a  height  or  from  a  carriage  ii 
tion^  the  person  striking  uprm  the  i 
knee,  with  the  thigh  carried  in  sucl 
reetion  that  its  axis  is  at  a  consid 
angle  to  that  of  the  spinal  column,  j 
Anatomically  considered,  the  nw 
vonible  position  for  the  two  jwsterio: 
by  far  the  most  frequent  disj>laceme] 
when  the  thigh  is  flexed  at  about  an 
of  90°  to  the  axis  of  the  body.  1 
thigh  be  adducted,  the  tendency  is  to 
ure  the  capsule  on  its  posterior-ii 
surface,  with  escape  of  the  head  on? 
dorsum  iliij  or  into  the  ischialic  i 
When  in  a  position  of  abduction,  the 
ure  is  likely  to  occur  on  the  lower  ap 
aspect  of  the  capsule.  j 

A  fall  directly  upon  the  trorhanlef 
the  thigh  in  adduction  or  abdurtioa 
extreme  outward  or  inward  rotatiooJ 
to  produce  rupture  of  the  capsule  ant 
ntion. 

Symptoms. — In  dislocation  u| 
dorsum  ilii,  with  the  patient  standi! 
upon  the  uninjui'ed  extremity,  thetr 
ter  of  the  displaced  femur  will  be  i 
the  anterior-superior  spine  of  the  iliim 
that  of  the  opposite  side  ;  the  thigh  is  slightly  flexed  ux)on  the  abd 
adducted,  and  rotated  inward.    The  head  of  the  bone  may  be  appre 


Via.  RfiT.— Pt'aitiOD  ol'  extrvuiilv  id  liis- 
loeution  of  the  head  rf  the  feintir  ujx'ii 
tbo  duraum  illi.    (After  liiuiiiltoa.) 


ATIONS. 


833 


tbe  new  position.  The  shorteniug  is  from  one  to  two  inches,  and  iu 
te  Tasi  majority  of  rases  the  great  toe  of  tlie  injured  side  is  dii-eeted  to 
r  rests  upon  the  inatep  of  the  opposite  foot,  while  the  knee  of  the  lux- 
led  side  is  in  front  of,  and  slightly  above,  its  fellow  <Fi^.  307).  Muscu- 
iriff^ily  and  fixation  are  extreme.  In  very  exceptional  rases  there  is 
■TfRion  of  the  fo^it,  with  sliglit  al>duction,  which  Prof.  Bigelow  holds  to 
be  due  to  extensive  and  unusual  laceration  of  the  ilio-femoral  ligament. 

When  the  head  of  the  bone  is  lodged  in  the  isckiatic  notch,,  the  gen- 
«al  characters  of  the  deformity  are  (he  same,  yet  not  so  well  marked. 
Ihedegtees  of  flexion  and  adiluction  are  less  extreme,  the  trochanter  is 
Kprominents  and  there  is  not  so 
Krh  shortening. 

In  the  thi/roid  displacement  the 


-BvWofi  t*f  extr«nutT  Id  di^lolNltlon  of 
id  Off  tbs  fciuur  ioto  tbo  Uivroid  lununcu. 
r  Huiitton.) 


Flo.  8Q0.~PuidUoD  of  cxtremhy  in  diilocation  of  tlio 
fauad  of  the  liUDur  upon  the  puboa.  (iVltur  \iuxa- 
iltoD.) 


tip^mity  is  increased  in  length,  and  the  thigh  is  abducted  and  slightly 

"'■■^    ilHin  the  aUiomen.     The  toes  may  be  turned  slightly  in  or  out, 

i  rhey  usually  point  to  the  front.    The  hip  is  less  prominent  than 

onttal.    The  head  of  the  femur  may  at  times  be  recognized  in  the  new 

jon,  although,  on  account  of  the  tense  condition  of  the  adductor 

\im  is  in  liome  instances  impossible  (Fig.  3C8). 
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"When  the  dislocation  occurs  on  the  pubes  there  is  abUaction,  alig'l 
flexion,  and  slight  outward  rotation.  The  foot  is  carri*^  away 
that  of  the  sound  side,  and  the  toes  are  pointed  outward.  TIic  c 
diagnostic  feature  of  this  disphicement  is  the  pix'sence  of  the  heati  of  lit 
bone  at  Ponpart's  ligament  (Fig.  369). 

The  differential  diagnosis  is  between  muscular  spasm  or  rigidi 
fracture. 

Spasm  or  rigidity  of  the  muscles  about  the  hip  may  occur  as 
suit  of  an  acute  or  subacute  inflammatoiy  process  in  tlie  joint, 
the  periarticular  tissues,  or  in  certain  cases  of  ostitis  i)f  the  lumbal 
vertebne,  sacrum,  or  ilium,  in  the  neighborh(K)d  of  the  psoas  and  ilia; 
cus  muscles.  This  condition  of  partial  immobility  may  be  diffpren 
from  that  of  dislocation  by  the  absence  of  the  s/iorfr/tinr/^  w 
present  in  the  displacement  on  the  dorsum  ilii  and  into  the  ii 
notch,  the  lengiJiening  in  the  thyroid  luxation,  while  the  head 
bone  on  the  pubes  will  determine  the  character  of  this  lesion, 
absence  of  the  characteristic  deformity  of  each  of  these  forms  of  di)*!"- 
cation  will  determine  the  diagnosis  of  muscular  spasm  or  rigidity.  The 
symptoms  of  fractui*e  near  the  hip  have  been  given.  Shorteninf},  prf- 
teniatural  inobilUyy  and  crepitus  are  to  be  chiefly  relied  upon  in  differ- 
entiation. 

Reduction — Dislocation  on  the  Dorsvm  Illi—Bigeloi^s  Mftltoii.— 
In  complete  ether  narcosis,  place  the  patient  upon  a  strong,  low  table,  or 
upon  the  floor,  in  the  dorsal  decubitus.  Grasp  the  leg  of  the  dislocated 
side,  just  above  the  ankle,  with  one  hand,  and  near  the  kne«^  widi  lie 

other,  flex  the  leg  on  the  thigh,  and  the 
thigh  on  the  abdomen,  to  nearly  an  angte 
of  90°  with  the  surface  of  the  fliMjr.  wJ- 
duct  the  thigh  until  the  knee  of  this  side 
is  carried  to  about  the  middle  of  thesooirf 
thigh,  and  then  cause  the  knee  to  (lescrih 
a  circle  outward  and  downward  nnril  tlif 
leg  is  brought  to  the  floor  in  its  nomtti 
position  (Tig.  tHO).  If  the  luxation  is  nil 
reduced  the  manoeuvre  should  becarefoi' 
ly  repeated.  This  method  of  reductiim 
by  manipulation  is  based  upon  ihe  reflrt- 
ance  to  re<luotion  whi<'h  is  made  byifct 
ilio-femoral  ligament  (when  tliis  is  m* 
torn). 

The  normal  position  of  this  Ii:-"'-"' 
is  shown  in  Fig.  371,  and  its  r< 
by  flexing  the  dislocated  thigh  upon  ili^j 
aiwlomen  is  shown  in  Fig.  \^2\  nnrt  iti9| 
readily  seen  that  if,  with  the  thigh  inthifl; 
position,  abduction,  with  oiitwanl  rotti 
tion,  is  practiced,  the  head  f>f  the  b4)ne  will  be  lifted  over  the  mftrgtsa 
the  acetabulum  and  carried  in  the  direction  of  the  socket. 


Fm.  iTO.— Sednctit^n  of  dulnfAtion  on  tho 
danum  UU  \>s  mbolpulatioa.  (After 
Bigdow.) 


:?\ 


^H             1  Crosby's  Method*— V\nce  the  pa- 

^H  '      1  tient  on  the  floor,  in  the  dorsal  decu- 

^B  \  \\  bitus.     Flex  both  Iep:3  on  the  thigh, 

BB         \Z  and  the  thiffhs  on  the  abdomen,  and, 

■  cm.  S7U— Tbe  ilio-/btnontl  or  ^  Iwameot.  ..i    .1  111  1  .11 

■  (Bi^ciow.)  With  the  arms  locked  underneath  the 
W  knees,  niise  the  pationt  from  the 
1  floor  so  that  the  body  wUl  rest  only  on  the  neck  and  shoulders.  If, 
I  after  BuspenHiun  lairing  two  or  three  minutes,  reduction  is  not  accom- 
plished,   tlie    ymtient    should    be 

_   swayed  from  side   to  side,    thus 

P  adding  alternately  slight  abduc- 
tion and  adduction  to  the  exten- 
sion. While  the  displacement  may 
be  overcome  without  antesthesia, 
it  is  much  more  easily  and  surely 
effected  with  it. 

The  siim*^  result  may  be  accom- 
plished by  employing  vertical  ex- 
tension in  the  manner  recomra»*nd- 
ed  bv  Bigelow  and  shown  in  Fig. 
3T3.  ' 

HamiUojCs  Method.— T\\e  pa- 
tient is  in  the  dorsal  decubitus, 
and  the  limb  is  grasj)«fl  as  in  Bige- 
low's  method.  "  Ploxing  the  leg 
on  the  ilii^^di,  the  knee  is  to  be 
carefully  lifted  toward  the  face  of 
the  patient,  until   it  meets  with     «,..,„...      .^. .     . 

.  ,  rio.  87*.— llfutiction  or  du>U»c«iion  on  lh«  duntum  UU 

some  resistance;  it  must  then  l»e  i^  \-ertiaii  BxtonBion.   (Bit^'eiow.) 

*  Thin  method  naa  introdace^  hj  the  1at«  Prof.  A.  B.  Crosby. 
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moved  outward    aD(\^ 
slightly  rotated  in  th^^ 
same  direction,  until 
sistance    Is    again    ei 
cuunteivd,  when  it  mus 
bo  brought    downwar 
again  to  the  bed. ^ 

The  older  method 
violent    extension, 
means   of    blocks    ar 
pulleys,  should  not 
employed,     unless 
other  means  have  failet 

RediLctmn    of  l>i,^ 
locatU>ns   into   the  I^^ 
chiatic  Notch. — In  th£: 
luxation    the    mechair: 
ism  (if  i-eduction  i»  prac 
ticaUy  the  same  as  fc 
the  pi-eceding  displact^ 
ment.     One  point  mus 

Fio.  ST4.— Conpcr'i  nictho<l  of  cxtatudcHi  and  couiit«r-cxten«oo  In      ,  ,    ■,     ___•  .    ^ 

padtiotioa  oi' JiAioortion  into  th«  indiiitio  uotdi.   (Uiuuiiiun./  oe    g^araeo.   agamsc - 

the  danger  that,  whe*-^ 
the  head  of  the  femur  reaches  the  margin  of  thv  acetabulum,  it  may  bi 
deflected  Ix^low  the  rent  in  the  capsule,  and  lodge  in  the  thyroid  foraniei 

If  extension  and  counter-extension  after  the  older  method  (Astle 
Cooper's)  be  necessitated,  the  pelvis  should  be  fixed  by  a  sheet  foldt 
and  passed  through  the  peri- 
nasnm  and  over  the  groin,  and 
extension  made  from  above  the 
knee,  with  the  thigh  flexed  al- 
most to  an  angle  of  90°  with 
the  abdomen,  and  adducted  un- 
til the  kuee  is  carried  in  front 
of  the  opposite  thigh  (Fig.  374). 

Meduction  of  Dislocations  in 
the  TJiymid  Foramen — Metltod 
qf  Bigclow.—VXiXQQ  the  patient 
upon  the  floor,  in  the  dorsal  de- 
culnnis,  fl(^x  the  leg  on  the  thigh, 
and  t!ie  thigh  on  the  abdomen, 
making,  at  the  same  time,  slight  _\     ^vs' 

abduction.  Tlieu  rotate  the  fe- 
mur inward,  udduct,  and  carry 
tlie  knee  to  the  floor. 

The  older  method  involved 
extension  in  a  lateral  direction, 
by  means  of  a  sheet  folded  and 


Fto.  8T0. — Reduction  ol'  diAlooation  into  the  Ut/TOUl 
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If  in  this  mancDuvre  the  bone  slips  into  the  (hynMd  foramen.  ilj*j 
manipulation  j^ren  for  this  luxation  should  he  practiced. 

Bf/  Krtt^nsion  and  Vou titer -Ertens ion— Hamilton^ r  Meth(tfl.—?\i 
the  patient  ui>on  the  edge  of  a  bed  or  table,  so  tiiai  the  injured  limb  i 


/ 


Fia.  379.— Bv'lucHou  of  dblocetion  apon  the  pabe»  by  «xt«D«ioD  and  aoiUQt«r»B]cteiui<fD.    (UunllN 

fall  slightly  over  the  edge.      Extension  is  made  from   the  ihi>;li. 
counter  extension  fnim  the  perinjpiim  and  groin,  in  the  direction 
cated  in  Fig.  379. 

The  a/hi 'treatment  of  hip-luxathm  involves  fixatitm  of  the  mo! 
about  the  joint  for  from  two  to  six  weeks.  A  gntta-percha,  hi 
pasteboard,  or  leather  splint,  molded  to  the  side  of  the  i>elvia,  tl 
and  down  to  the  ankle,  applied  upon  a  thin  layer  of  absorbent 
ton,  and  held  in  place  by  a  leg-,  thigh-,  and  splca- bandage,  shouli 
employed. 

The  prognosis  as  to  rapid  restoration  of  function  is  not  always  fa' 
able.     The  injury  to  the  rapsulo,  and  more  espei'ially  to  the  mui 
aiTtund  the  joint,  may  lead  tit  an  impaii*ment  of  the  hip»  more  or 
permanent.     In  permanent  luxations,  in  .some  instances,  a  fair  de( 
mobility  may  be  develoi>e(l.     Kediirtion  has  J>een  successfully  perfo] 
as  late  as  four  and  six  months  after  tlie  injur3\ 

The  treatment  of  congenital  dislocations  of  the  hip,  and  of  path 
cat  luxations,  will  be  given  later. 

Dislocations  at  the  Knee—The  Tihia  from  the  /Votj/t.— Bispl 
ment  of  the  femoral  end  of  the  tibia  may  occur  as  a  result  of  conge 
■malformation^  disease^  or  accident. 

Congenital  luxation  is  rjire,  and  is  usually  partial.  As  a  rule, 
tibia  is  displaced  forward,  although  the  ojiposite  condition  may  pre' 
Absence  of  the  patelhi  has  been  observed  in  several  of  these  cases. 

Pathological  dislocations  will  be  given  under  the  ht-ad  of  di 
this  joint. 

Traumatic  luxation  at  the  knee  is  compamtively  rare.  The 
may  be  completely  or  partially  displviced,  and  in  any  direction.  Pai 
dislocation  is  the  rule.  Complete  luxation  is  apt  to  be  complicate*!  with 
a  wound.  A  compound  dislocation  usiially  occurs  forward  or  backwarl. 
The  canse  is  direct  violence,  A  blow  upon  the  anterior  aspect  of  x^f 
iibia,  near  the  joint,  or  the  posterior-inferior  portion  of  the  femur, 
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iahackufard  displacement  of  the  tibia,  while  violence  from  oppositr 
rectitms  may  produce  &  forward  dislocation.  The  same  force  applied 
lenvlly  may  also  jiroduce  the  lateral  displacements.  A  favorable  condi- 
m  for  luxation  is  the  application  of  violence  when  the  leg  is  in  extreme 
ndoQ.  A  sadden  twiatinj?  or  wrenching  of  the  femur  upon  the  tibia 
hoi  ihe  f(»ot  is  so  caii^hl  that  rotathm  on  the  heel  is  imi>oj*5ible,  is 
voraMe  to  rupture  of  the  ligaments,  and  lateral  or  oblique  incomplete 
xarioo. 

Tbe  8if7fipf^>infi  (\t  dislocation  at  the  knee  are  uflnally  clear.  In  the 
iohff/A/ variety  tlie  antero-posterior  diameter  of  the  knee  is  increased. 
e  tibia  projects  into  the  popliteal  space,  and  the  condyles  of  the  femur 
B  unusually  jirominent.  In  the  forward  variety  the  antero-posterior 
Bsarements  are  also  increased,  the  anterior  edges  of  the  tibia  are  easily 
tected  in  the  advanced  position  of  this  bone,  while  the  condyles  of  the 
nur  are  unusually  prominent  posteriorly.  The  tibia  may  be  rotated 
on  its  axis.  In  the  lateral  disjilacements  the  condyle  of  the  femur  is 
Sognized  :is  projecting  on  one  side,  while  the  flat  end  of  the  tibia  is  felt 

the  opiKwite  side.    Tlie  transverse  diameter  of  the  joint  is  increased 

proiwriion  to  the  degree  of  displacement,  wluch  is,  liowever,  rarely 
mplete. 

Trmtm^nt. — Reduction  is  readily  effected  by  extension  and  connter- 
teosioD,  with  direct  pressure  and  counter-pressure  in  the  prop*?r  direc- 
iDfl.  Once  reduced,  tixation  should  l>e  secured  by  Buck's  extension. 
th  «and-l)ags  applied  to  the  limb,  or  an  investing  splint  sliould  be 
Iployetl. 

The  proffHosla  aft^r  tlus  injury  is  unfavorable.  The  function  of  the 
tot  is  ran^ly  fully  restored.  The  question  of  amputation  after  disloca- 
ins  of  the  knee,  where  there  is  extensive  injury  of  the  surrounding 
"urtures,  is  one  of  great  importance.  Shock  is  more  profound  in  this 
Kition  than  in  dislocation  at  any  other  joint.  A  primary  amputation 
\v  be  justified  except  after  laceration  of  the  popliteal  vessels.  All 
,  .c  measures  should  be  employed,  and  amputation  only  advised 
ter  every  effort  consistent  with  the  safety  of  the  patient's  life  has  been 
ide. 

DUlofiatton  of  the  Patella. — This  bone  may  be  displaced  by  mnsculaj- 
tioo,  without  the  aid  of  external  violence,  or  by  an  injury  alone.    When 

K3imentum  piitellie  is  rupliired,  it  is  carrieil  upward  for  a  varying 
re  by  the  contraction  of  the  quadriceps.  It  can  only  be  displaced 
IfOMeard  by  a  blow  received  upon  its  upper  margin  sufficient  to  tear  it 
we  from  it«  mu.s<ular  attachments.  T)isl<>cati(>n  outward  is  the  more 
tqueat  variety,  and  occurs  as  a  result  of  muscular  cnntrartion  and  frcim 
olence.  Displacement  inward  is  the  result  of  a  blow  received  upon  the 
Ittr  mar^rin  of  the  bone.  In  the  lateral  dislocations,  in  rare  instances, 
f  jwtella  is  turned  obliquely  on  its  edge,  or  it  may  i>ossibly  be  com- 
fflcly  inverted. 

The  xympt&tns  of  these  various  luxations  are  unmistakable,  and  the 
tucti<m,  by  relaxing  the  quadriceps  and  pressure,  not  difficult. 
I  afier-ir<;atment  is  directed  to  the  prevention  of  recuirence. 
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DiHloralions  at  the  Ankle-joint. — Dislocaiions  nt  the  tiHo-tanal 
articulation  may  occur  in  four  directions,  viz.,  forward,,  bcwkward^  ii^ 
ward,  and  outward.  In  the  hist  two  forms  fracture  of  one  or  the  otlief 
malli^oliis  Is  ajit  to  occur. 

Dislocation  of  the  tibia  inward  lh  cjnised  by  a  fall  upon  the  foot  at* 
time  when  it  is  turned  outward,  the  IxKly-weight  being'  bronpht  to  b«if 
upon  tlie  inner  aspect  of  the  heel  and  great  toe.  This  fui-m  of  sjirain  is 
frequently  caused  by  leaping  fT<:>m  a  wagon  or  car  in  motion.  It  may 
also  result  from  a  heavy  blow  iipcm  the  fibular  side  of  the  lejr,  near  tlio 
ankle,  when  the  foot  is  solidly  fixed  a^inst  the  ground.  Tbe  displaw- 
ment  is  usually  partial.     A  complete  luxation  is  apt  to  be  coniponnd. 

The  nymptoins  of  inward  dislocation  are  the  great  piximiuence  of  tbe 
inner  malleolus  and  the  peculiar  twist  of  the  foot,  so  that  the  inner  side 
of  the  heel  and  the  great  toe  rest  on  the  floor  while  the  sole  looks  ol>, 
U(piely  outward  and  upward.  The  only  displacement  it  may  be  roisi 
for  is  that  of  the  astragalus  from  the  os  calcis. 

The  treatment  is  to  bring  the  f(X)t  into  the  normal  position  by 
and  counter-pressure,  and  tix  it  with  a  splint  and  bandage.    On  accoant 
the  great  swelling  which  is  likely  to  occur,  an  immovable  dressing  shoi 
not  be  applied  until  the  acute  symptoms  of  inflammation  have  subsii 

The  st/^mptoms  of  outward  displacement  are  the  reverse  of  the  in 
and  can  without  difliculty  be  i*ecognized.     Displacement  of  the  tend 
of  the  long  and  short  penjnei  muscles,  from  theii*  sheaths  behind 
external  malleolus,  is  likelj'  to  occur  in  this  accident     After  reduci 
at  the  joint  these  should  by  pushed  into  place,  and  an  effort  (rarely 
cessful)  made  to  hold  them  in  position  by  a  compress  and  bandage, 
plied  before  the  splint  for  the  luxaticm  is  adjusted. 

Forward  diHloratiifU  may  (H'cur  :ls  the  irsult  of  a  Wow  upon  the 
of  the  leg,  near  the  ankle,  while  the  foot  is  tirndy  placed  upon  the  groi 
by  falling  forwai-d  with  great  violence,  when  the  momentum  of  the 
is  suddenly  arrested  by  the  foot  striking  against  the  ground  ;  or  by 
ing  backward,  with  the  f(M>t  so  tixed  that  greUt  and  unusual  extenaoa 
the  tarsns  takes  place. 

The  symptoms  are  unnatural  prominence  of  the  heel,  shorteningol 
distance  between  the  toes  and  the  frfjut  of  the  til»ia,  on  the  displaced 

deduction.. — Place  a  clove-hitch  around  the  heel  and  instep  fore 
sion,  and  make  counter-extension  frtmi  the  iliigh.     Klex  the  leg  so  as 
relax  the  sural  muscles,  and  make  forcible  extension  fn^m  the  foot, 
soon  as  the  extension  is  well  begun  the  operator  places  his  foot 
the  front  of  the  patient^a  tibia,  just  nbnve  the  ankle,  and  puUs  f< 
on  the  foot,  at  the  same  time  flexing  it  on  the  tibia. 

Backward  displacement  is  caused  by  violence  applied  in  a  d 
oppositt;  to  that  which  produces  the/orwarrf  luxation,  and  the  sympi< 
are  exactly  the  reverse. 

The  treaimeni  demands  reduction  by  extension  and  oounter-extenaii 
and  dii-ect  pressure. 

Disktcations  at  the  ankle  are  often  complicated  with  fracture,  or 
be  compound.     In  any  form  of  injury  an  effort  should  be  made  to 
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■and  Joint.  Tlie  ankle  is  exoeeclinjLrly  toWrant  of  surgical  inter- 
Bnd,  with  strict  cleiinliiiess  and  antis<.*psis,  umputation  on  account 
lit*ated  or  comixiund  dislocation  will  be  rart* ly  necessary, 
fibula  may  Iw  displaced  from  Ua  articulation  witli  the  tibia  at  its 
t  lower  end.  At  the  upjier  end  it  is  usually  luxated  forward,  as 
of  direct  violence  from  behind,  although  it  is  possible  to  have  the 
{>ccur.  The  bone  will  be  felt  in  the  abnormal  and  anterior  posi- 
d  may  be  pnshed  directly  back  into  place.  In  tl^  backward  dis- 
nt  the  biceps  muscle  may  produce  the  luxatirm,  or  it  may  l>e  from 
[applied  from  the  front.  Strong  and  continued  pressure  must  be 
»d  to  retain  the  bone  in  position  until  adhesions  occur.  During 
tment  the  leg  should  be  tJexed  on  the  thigh  in  order  to  relax  the 

ie  lower  end  dislwration  of  the  fibula  alone,  without  the  tibia,  is 
Igly  rare.  Anatomically,  it  may  occur  in  both  directions.  Re- 
nmy  lie  effected  by  direct  pressure.  The  fibula  may  be  displaced 
I  from  the  tibia  by  the  asinigjilus  l>eing  driven  upward  between 

9cation^  of  ike  Bonea  of  the  Tnrxus. — Tlie  astragahis  may  be 
f  or  completely  dislocated  forward,  backward,  outwanl,  or  ia- 
IThe  lu3catioQ  is  usually  incomplete.     On  account  of  the  great 

Kessary  to  its  production  it  not  infrequently  is  compound,  or 
with  a  fracture.  Violence  of  the  same  chai-acter  as  that 
Itoduces  displacement  of  the  tibia  will  cause  dislocation  of  the 
bs. 

iment. — Luxation  of  the  astragalus  is  a  serious  accident.  Tlie 
I;  reduction  do  not  always  succeed,  and,  even  when  reduction  is 
\  the  injury  to  the  joint  may  be  such  that  loss  of  function  results, 
jreasure  and  counter- pressure,  while  the  patient  is  profoundly 
|tued,  offer  the  best  means  of  successful  reduction.  Displace- 
f  the  metatarsal  bfmes  and  phalanges  of  the  toes  are  ti-eated  in 
ft  general  way  as  descril>ed  f(n*  similar  lesions  of  the  hand. 
\Ver(ebra, — Dislocation  may  occur  at  any  articular  surface  of  the 
B  column.     The  accident  is  always  serious,  the  gravity  being  pro- 

Kthe  degree  of  displacement  and  the  injury  to  the  cord  and 
\  are  more  common  in  the  eerrieal  region.  One  or  both 
t  processes  may  be  disj»laced  forward  or  backward  upon  the  ver- 
iow.  In  the  nmlnternl  displacement  the  fibro-cartilage  between 
lea  is  only  slightly  involved,  and.  while  there  is  pressure  upon 
ws  passing  out  of  the  intervertebral  foramen,  there  is  no  pressure 
p  corti.  In  the  bilateral  form  the  cartilage  is  tom»  the  body  more 
Dvolved  in  the  luxation,  and  the  cord  compressed. 
paujsea  are  muscular  contraction,  or  violent  twisting  of  the  neck 

^mnptoms  of  nnilateral  displacement  are  pain — which  may  be 
f?o  the  distribution  of  the  nerves  passing  thi-ongh  the  interverte- 
ivolved — at  the  seat  of  luxation  and  rotation  of  the  head, 
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in  a  forward  disloration,  so  that  the  chin  points  to  the  side  opposite  io 
that  upon  which  the  injury  exists.  When  the  luxation  is  backward,  the 
face  is  turned  toward  the  seat  of  injury. 

In  the  rase  of  a  young  hidy  which  came  under  my  observation,  the 
right  articular  process  of  the  fourth  cervical  vertebra  was  displaced  for- 
ward by  sudden  and  violeut  muscular  contraction.  Pain  was  acute  at 
the  seat  of  luxation,  and  numbness  down  the  right  ami  indicated  com- 
pression of  some  of  the  tilaments  forming  the  braclnal  x>lexns.  Reduction 
was  effected  as  follows :  The  patient  being  seated  in  a  chair,  the  shoul- 
ders were  held  immovable  and  the  head  further  rotate<l  to  the  left ;  then 
strong  extension  was  nia<le  by  lifting  the  patient  fixtm  under  the  chin 
and  occiput,  at  the  same  time  carrying  the  head  back  to  the  right  Relief 
was  immediate  and  jwrmanont. 

In  bilateral  luxation  ciiivful  extension  and  direct  pressure  and  counter- 
pressure  should  be  practiced. 

Dislocation  of  the  condyles  of  the  occipital  bone  from  the  atlas  is 
probably  always  fatal.  Luxation  at  the  atlo-axoid  joint,  with  fracture 
of  the  odontoid,  is  also  fatal. 

Jiibs. — The  ribs  may  be  displaced  from  their  vertebral  articulations. 
The  cause  is  direct  violence,  and  the  displacement  usually  furwaid.  The 
true  ribs  may  be  dislocated  at  the  junction  of  these  organs  with  their 
cartilages,  near  the  sternum.  The  treatment  for  these  luxations  is  the 
same  as  for  fracture. 

Diseases  of  the  Joints  ik  General. 

The  simplest  form  of  inflamnmtion  in  a  joint  is  that  of  the  synovial 
membrane  \\ith  which  it  is  lined,  or  st/n^cUis.  A  similar  condition  of 
the  sheaths  of  the  tendons  of  certain  muscles  is  known  as  tkecUia. 

When  the  ligaments  of  a  joint  become  involved  iu  (he  inflammatory 
process  the  condition  is  known  as  syndesmUis ;  when  all  the  struct- 
ures of  the  articidation — as  bone,  cartilage,  ligaments,  synovial  mem- 
branes, etc. — are  involved,  it  ia  an  arikritis,  or,  as  it  is  sometimes  called, 
osteo-aTthritis. 

Synoritis  may  be  circumscrilied  or  gcneml.  It  may  precede  or  follow 
a  Sf/nd<;smUi'A'.  If  the  process  of  intiammation  in  the  lining  membrane  is 
not  very  mild,  lasting  only  a  few  houi-s,  it  must  of  necessity  involve  the 
ligaments  upon  which  its  basement-substance  rests.  On  the  other  hand, 
a  peri-arthriris  which  invades  the  ligament^jus  structures  of  a  joint  will 
also  produce  a  synovitis. 

The  process  of  intiammation  in  svTioviris  is  primarily  confined  to  the 
joint  capsule,  since  the  lining  inetnbrane  is  not  ix'flected  on  to  the  articu- 
lar cjirtilaginous  surfaces.  Ilyiwra^mia  and  dilatation  of  the  capillaries 
in  the  basement  membrane  occurs,  followed  by  escape  of  leucocytes  into 
the  iuter-ca])illary  spaces  and  into  the  capsule,  proliferation  of  the  normal 
epitlielia,  and  general  effusion  into  the  caiity  of  the  joint. 

The  synovial  fluid  is  inci*eased  in  quantit3',  richer  in  cell-elements  than 
normal,  and  may  be  discolored  by  the  escape  of  red  blood-corpuscles  or 
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I  hiematin.    The  resnlt  of  this  process  is  distention  of  the  capsule  and 

[eoniinuniimting  hiirsie,  infiltration  of  the  ba.sement  niembrann  witli  em- 

Wyonir  reUs,  which  are  the  common  product  of  all  the  proliferating  cell- 

eiements  in  the  tissues  involved. 

[Synotitis  may  terminate  in  various  ways.     If  the  process  is  acute  yet 

iSiW  the  condilitms  of  the  individual  tissues  fiiviirahle  to  rapid 

lution  may  (x-car  without  invasiou  of  the  ligaments,  cartilages, 

The  escaped  corpuscular  elements  undei^o  fatty  metamor- 

ii^ther  with  tltose  of  the  embryonic  tissue,  and  these  elements, 

vj-essive  fluid  in  the  capsule,  ai-e  absorl>ed.     The  functions  of 

(j<tint  an.>  soon  restored, 

[  I'ndpr  Iej*s  favorable  conditions  the  acute  process  may  pass  into  a  sub- 

|t(»and  chronic  synovitis;  the  eml)ryonic  gmuulation-tissue  remains, 

SBormal  epithelial  lining  disappear,  giving  way  to  a  dirty  fungiis-like 

aularitm-tissue,  wliich  thickens  the  entire  capsule  and  projects  on  all 

into  the  cavity  of  the  jnint.     The  ligaments  maj'  soften  and  nlti- 

llely  breiik  down,  the  cartilages  l>e<:ome  ennled,  or  a  periostitis  and 

Hwiiis  may  be  pre<'i]utntcd  by  invusion  of  the  bone,  from  the  point  of 

£tion  between  the  synovial  membrane  and  the  osseous  tissue— a  true 

[The  rnuxi^Ji  of  .synovitis  are  predisp<ising  and  dii-ect.     It  may  l>e  s;iid 

tany  (h/seraKta  (widch  in  it«elf  indicates  a  low  order  of  tissue-nutri- 

B)  eucourages  the  development  of  a  synovitis,  and,  once  inaugunited, 

bly  resists  its  progress.     Tubert^ulosis,  syjihilis,  gout,  rheuniatism,  the 

ijitive  fevei"s,  traumatic  septiciemia,  and  gonorrhuea  may  be  mentioned 

[(he  chief  predisposing  conditions,  while  excessive  use,  a  blow  or  a 

iln,  or  exxKMure  to  cold,  are  commttn  exciting  causes  of  synovitis. 

he  chief  it^/jnpfoms  are  pain  and  swelling.     Vnder  direct  pre-ssure  or 

non  the  former  is  increased.      Both  are  due  U\  hyj>era?mia  and  the 

Btion  of  the  capsule  from  the  effusion.     lrt»ciU  elevation  of  tempera- 

)  is  present. 

treatment  is  local  and  constitutional.    Rest,  in  the  ^wsition  of 

itest  comfort,  is  essential.     Mild  extension,  to  a  degree  to  insure  lixa- 

,  affonls  marked  relief  in  most  cases.     Cold,  applied  by  means  of  the 

is  invaluable.     Heat  may  be  used,  as  hot  cloths,  the  hot-water 

.  or  immersion  in  hot  water,  if  cold  is  distasteful  to  tlie  patient.     Ex- 

Di?X«in,  with  marked  distention,  should  be  immediately  relieved  by 

aiion.     Among  the  many  useful  hical  medi<!al  ivmedies  are  lead- 

i'<jpium  wash,  vinegar,  Kf)lution  of  the  snbacetate  of  lead,  and  varii>us 

Dents.     Compressifjn  l)y  means  of  absorbent  cotton  and  a  flannel 

3age  is  0i*eful  after  the  acute  symptoms  have  subsided. 

wmstitutidual  treatment  looks  to  the  correction  i>f  any  existing 

ase,  the  administration  of  wnll-selected  articles  of  fo(Kl,  and  tonics. 

When  spnovitis  becomes  a  chronic  affection,  aspiration  and  irriga- 

i  of  the  capsule  and  joint  are  the  most  effectual  methods  of  treatment. 

manner  of  operating  is  as  follows :  Shave  the  joint  to  be  operated 

thoroughly,  and  wash  it  with  ether  and  with  l-to-300()  sublimate 

Juiiuu,  and  apply  a  disinfected  rubber  or  Uanuel  bandage  around  tho 
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jiart,  leaving  a  small  space  exposed  at  the  point  where  the  needle  w  to  be 
insert^.     \V^ash  out  the  instrument  and  needle  with  fl-per-cent  carlwlic* 
acid  solution.      Exliniist  the  asph-ator,  j)ush  the  needle  into  the  joint 
\\ithout  wounding  the  cartilage,  and  turn  un  the  stop-cock  which  lawla 
into  the  vacnura.    When  the  How  ceases,  close  the  cock,  empty  the  cylin- 
der and  till  it  with  l-t*>-10(KK}  corrosive-sublimate  solution,  and  force  this 
into  the  capsule,  to  its  full  distention  ;  then  exhaust  its  place  on  an  and- 
septic  dressing,  and  compress  and  luck  the  joint  with  plaster  of  Paris, 
liquid-glass,  or  some  fixed  apparatus  or  splint.     This  operation  may  he 
repeate<l  as  often  as  needed,  always  guarding  against  the  adnusaonof 
air  to  the  capsule,  which  may  usually  be  prevented  by  kHpping  the  cylin- 
der of  the  aspirator  higher  than  the  needle.     The  air  will  rist»  and  remain 
in  the  uppw  chamber  of  the  instrument.    The  joint  should  be  kept  quiet 
for  about  six  weeks,  and  the  dressing  then  removed  to  allow  careful 
])assive  motion.     If  the  fluid  has  re-aceiimulated,  rejwat  the  operatioa. 

Not  infrequently  a  synovitis  parses  unintemiptedly  on  into  an  arth- 
ritis^ in  the  manner  already  described.  In  the  majority  of  instancw, 
however,  the  destructive  le.sions  of  the  joints,  which  obstinately  resist  all 
oixliuary  methods  of  treatment,  commence  in  the  cancellous  tissue  of  tie 
bone  in  the  immediate  vicinity  of  the  epiphyses  ;  in  other  words,  destrilc- 
tive  nrthritiii  is  secondary  to  ostitis^  and  this  inflammation  of  bone  w 
almost  always  the  result  of  a  dyscrasia  and  an  accident  of  nutrition. 

The  opinion  which  has  prevailed — namely,  that  almost  all  lesinwof 
the  joints  were  caused  by  a  traumatism — has  been  proved  by  the  accnniB- 
lated  experience  of  many  accurate  and  conscientious  sui^eons  to  be 
scientitic  and  without  foundation  in  fact. 

The  pathology  of  oHitis  has  been  dwelt  upon  on  a  previons 
That  form  of  inflammation  of  bone  which  leads  into  aTthriti*  hegini 
Jill  interference  with  the  normal  nutrition  of  the  growing  Ixjnes. 
stated,  the  primnry  lesion  is  capillary  rupture  in  the  cancelUiUS  ex; 
sions,  near  the  articular  surfaces.     It  is  knowTi  that  in  growing  1 
rupture  of  a  vessel,  with  extmvasation  of  blood,  is  very  common,  e' 
in  healthy  children.     It  must  be  still  more  frequent  in  those  chili 
sufTering  fi-om  any  dyscrasia  which  not  only  renders  the  capillary 
less  strong,  but  lessens  the  repanitive  power  of  the  tissues  invoIvM 
the  area  of  exti-avasation.     I  am  not  inclined  to  accept  the  opinion  wl 
prevails  to  a  considerable  extent,  especially  with  German  surgeons, 
tuberculosis  is  so  fivquently  the  cause  of  ostitis  as  is  asr*erted,     Tii 
lar  ostitis  is  not  rare,  but  non- tubercular  ostitis  is  believed  to  be 
frequent. 

Diseases  of  Special  Joints. 

Of  the  ///p. ^Arthritis  of  the  liip,  hip-joint  disea.se  (morbus  rorff,** 
morbus  coxarius\  is  a  frequent  and  formidable  affection,  and  one  which, 
in  many  instances,  will  baflle  the  best  medical  and  surgic-al  rsire  ihronnfc 
months  and  years  of  sutfering,  ending  in  destruction  uf  the  joint, 
fi*equeully  in  death. 


i^'io.  SbO.— SecUun  of*  normnl  f«n)ur  of  a  boy  eigbt  ycaik 
old.     (AlUr  GibiiHj.) 


B  a  disease  of  childhood,  occurring  ohietly  in  the  jjenod  of  rapid 
:  It  rarely  occurs  after  the  twelfth  year.  It  may  occur  at  any 
rior  to  this  nge,  the  majority  of  cases  being  between  the  ages  of 
nd  six  years. 

ptttholo^ry  of  moThus  coxa  will  vary  with  the  peculiar  character 
Ksiitn.  I'iie  mctrbid  chan^HS  which  f>cciir  in  that  variety  wliich  is 
ft^queutly  met  with  are  tliose  of  o»tUU^  primarily,  followed  by 
tire  arthritis.  The  initial  lesion  occurs  as  an  interference  with. 
e(  of,  mitrilion,  near  the 
9o-  epiphyst'al  cartilage 
10,  a).  It  may  l>egin  on 
iphyseal  or  epiphyseal 
kccording  to  Prof.  Gib- 
le  initial  lesion  appears 
Kil  centers  of  ossification 
he  same  time.  It  is  an 
rarefaciens.  The  can- 
cavities  become  filled 
tnbryonic  cells,  absorp- 
the  hiinellie  occurs,  the 
Darory  new  products  may 
t»  a  hIow  j>roces8  of  fat- 
imnrphusis,  may  become 
I,  or  the  process  may  ter- 
in  i)UsfoniKiti(tn.  The  development  of  the  bone  is  arrested,  the 
commciK'iujL;  in  the  deeper  portion^  travels  in  all  directions,  de- 
m  of  the  diaphyso-epiphyseal  cartilage  occars,  with  separation 
epiphyses  (<Jia-tfa.^i8).  AVhile  these  changes  are  going  on,  the 
iiembrTine  of  the  i-ajisule  Incomes  involved,  the  process  being  one 
inia  sj/itopi/is,  which,  as  has  been  stated,  terminates  inevitably 
nmatory  chanjres  in  the  tissue  proper  of  the  capsule.  The  joint 
B  filled  with  the  product-s  of  inflammation,  the  capsule^  over-dis- 
and  weakened,  ruptui-es  either  spontaneously  or  as  a  result  of 
,  and  disl*x*atif>n  may  o<'cur.  With  sepanitiou  of  the  epiphysis 
itruction  of  the  neck  of  the  femur  shortening  ensues. 
Ue  those  just  described  are  the  usual  morbid  changes  in  hip- 
I  in  other  ra.ses  the  pathology  is  different. 

||m  ct):tte  may  begin  as  a  simple  i<]iopathic  or  ti-aumatic  synovitis, 

^^ction  (»f  the  bone  being  secondary  aud  commencing  fr<im  the 

Lf  surface,  progi^essing  inward.     It  may  commence  as  a  i*esiilt  of 

to,  or  arrest  of  nutrition  in,  the  digital  fossa  of  the  acetabulum, 

i  destruction  of  the  ligamentum  tercH.     Again,  the  initial  ostitis 

situated,  in  the  bones  which  form  the  cotyloid  cavity.    Lastly, 

It  diftf'ase  may,  in  rarer  instances,  result  from  a  peri-articular 

ation.  first  a  ^^ndesmitis,  se<'ond!y  a  ftf/nonitt'jt,  lastly  arthritis. 

re*. — The  causes  of  hip-disease  are  chiefly  predisposing.     Any 

*  "11w  nip  and  its  Discos«8,"  Bormiogliam  &  Co.,  New  York,  ISSi. 
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(lyscrasia  wbioh  impairs  nutrition  in  general,  tends  to  destnictii'C 
in  children,  and  consequently  to  the  resulting  arthritis.     Trai 
may,  and  nndoiibtedly  do«\s,  precipitate  the  inflammatory  pruf 
many  cases,  yet  the  ordinary  violence  to  which  this  joint  is  subi 
will  rarely  induce  coxitis^  except  in  children  aifected  with  some  i 
tional  disease.     Excessive  use  or  a  blow  may  produce  synovitis, 
a  healthy  patient,  rapid  recovery  is  almost  ctrtain.     If  diiistaHs  o< 
as  a  result  of  actiident,  ostitis  ensues^  and  destruction  of  the  jointj 
to  follow:  yet  this  is  an  exceedingly  nire  injniy.     Rupture  of  rt 
mentum  teres,  which  must  occur  in  a  traumatic  luxation,  itirely  le 
destructive  arthritis  in  an  otherwise  healthy  individual. 

The  synrptorns  of  liip-disease  are  divisible  into  two  stages.  Thi 
stage  embraces  all  the  phenomena  of  inflammation,  up  to  a  positit] 
appreciable  destruction  of  the  structures  which  enter  into  the  for 
of  this  joint.  The  second  stage  embraces  the  phenomena  of  desirrid 
namely,  shortening  of  the  neck,  diastasis,  rupture  of  the  ligamentuioJ 
and  capsular  ligament,  and  luxation.  I 

Anmng  the  e^ulier  signs  of  this  disease  is  pain,  referred  directly  M 
hip,  or  it  may  1h?  lo  the  hip-  and  knee-joint,  of  the  affected  side, 
some  instances  the  pain  is  felt  wholly  in  the  linee  of  the  same  sida] 
symptom  is  most  exaggerated  at  night  and  in  the  early  morning 
and  after  tht?  child  begins  to  move  ahout  may  disappear.  The  dis 
tionof  the  obtumt^ir  nerve  to  both  itrticidations  will  account  for  the  n 
sensibility  iii  the'khee.  In  a  certain  number  of  cases  the  pntien 
deny'all  sense  of  pain,  and  even  under  pressure  may  not  exhibit. 

suffering.    In  children  this  effort  at  concealmeil 
.     uncommon)  is  incited  by  the  fear  of  being  sufc 
i  ,   T^i^M  ^*^  surgical  ti-eatment.     If,  however,  a  cai-eful 

nation  is  made,  rigidity  of  the  muscles  about  ttu 
will  be  evident.  In  standing  erect,  the  weight  J 
body  will  be  brought  ui>on  the  sound  extremity, 
gluteal  fold  on  tlie  affected  side  is  x>artially  o^ 
ated  (Fig.  381),  and  in  walking  there  is  almost  i 


Fio.  S83.— <After  Sayn.) 

B  perceptible  limp.    The  iliacus,  psoas,  andaa 
muscles  are  usually  in  an  abnormal  state  of  U. 
hence  the  Initial  flexion  of  the  thigh,  and  oil 
rotation  or  eversion  of  the  foot. 
Kigidity  nf  the  psoas  and  iliacus  muscles — one  of  the  more 
early  symptoms  of  hip-disease— may  be  demonstrated  in  the  fot 
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If  the  patiiMit  be  stripix^d  and  laid  fiat  on  the  back,  on  a  hard, 


(Fig. 


will  be 


that  the 


1 


warfare,  amd  both  le 
flBumm.  spines  of  the  vertebra?,  the  scapulte,  and  occiput  rest  in  contact 
with  tJip  table.     If  the 
wiiud  leg  be  now  ex- 
I  tended  and  the  pnp- 
iVletl  sjiare    brought 
,  wi-II  down  njrainst  the 
Piihve  of    Ihe   table, 
lite  lumbar   spine    is  fio.  sbs.— <AiUr  s«;-re.> 

vdy  very  slightly,  if 

ttalL  lifted  fi-r>m  the  table  (Fig.  383).  If  there  be  rigidity  of  the  tnus- 
cl»i  oamed.  a»  a  result  of  hiji-di-sease,  on  tlie  susj>ected  side,  when  the 
rftTt  is  made  to  bring  tliia  leg  into  a  x>osition  j)arallel  witli  the  sound 

one.  it  will  be  seen 
that  extension  of  the 
thiffh  is  limited,  and 
that  the  motion  of  the 
hip-joint  is  tninsfeired 
to  the  hinibnr  verte- 
Fko.  3S4.— After  SttjM.)  brffi,  so  that  when  the 

popliteal  space  touch- 
le  table  the  lumbar  spines  are  lifted  from  one  to  three  inches  from  its 
ire  (Fig.  384 1. 

The  duration  of  the  first  stage  varies  from  two  or  three  months  to  aa 
niicb  as  one  year,  and  in  exceptional  rases  Utnger. 

In  Ihetecofid  stage  the  thigh  is  further  tiexed  on  the  abdomen,  adduc- 
li"U  is  more  pronounced,  and  sliortening  is  present  in  a  degiee  varying 
»iih  thf  extent  of  destructive  ostitis  in  the  acetabulum,  or  head  and  neck 
uf  Ihefemnr,  and  to  the  chnnicter  of  the  luxation.  In  the  usual  position 
of  the  f<(ot  <»f  tile  affected  side,  in  this  stage,  the  great  toe  or  inner  surface 
«f  the  tarsus  rests  upon  the  dorsum  of  the  well  foot,  or  on  the  spine  of 
tile  tibia.  The  sliortening— which  may  be  detennined  by  measuring  fi-om 
tbtiintHrinr-sui>erior  spine  of  the  ilium  to  the  inner  malleolus— will  vary 
frMtn  half  an  inch  to  several  inches.  I^elaton*3  or  Callaway's  test — 
^wdy  given  in  the  article  on  fractures  of  the  femur — will  demonstrate 
lliat  the  sliftrtening  has  occurred  above  the  tnxThanter, 

Suppuration  occurs,  the  wipsule  gives  way,  and  sooner  or  later,  if 
•"tirical  interference  is  delayed,  sinuses  open  through  the  skin,  about  the 
Mfer,  or  in  the  grr»in.     Perforation  of  the  acetabulum  takes  ]ilace  in 
.  iiu  pn>|KJrtion  of  cases. 

l>Un/nosiii. — l>isease  of  the  hip-joint  may  be  differentiated  from  bur- 
"fi^  [KTi  articular  inflammation,  rheumatism,  neuralghi,  sacroiliac  dis- 
',  nr  ostitis  of  the  trochanter  or  ilium.     It  is  also  important  to  deter- 

whether  the  initial  lesion  is  a  xynopititi  or  an  oaf  Ids. 
i^'jnotitix  may  l>e  caused  by  excessive  use  of  the  joint,  by  strain  or 
^ion,  by  sudden  exposure  to  cold,  or  it  may  result  as  a  symptom 
uf  rheumatism.     It  is  a  }>ainful  affection  from  its  inuipiency,  and 
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the  pa!n  increases  with  the  mareh  of  the  effusion  into  the  joint  and  the 
distention  of  the  ca|>siile.  Motion  increases  the  ]>iiin,  which  Ls  usually 
80  severe  rliat  all  movement  of  the  joint  is  firmly  resisted.  The  c&xm 
may  usually  be  traced  to  an  injury.  Synovitis  due  to  gout  or  rht^uma 
tiam  occurs  usually  in  adults ;  coxitis  is  practically  a  disease  of  child- 
hood. 

When  ostitis  is  tlie  initial  lesion*  the  approach  of  the  disease  is  insidi- 
ous and  much  less  painful.  When  present,  the  pain  in  ostitis  of  the  bca^j 
and  neck  of  the  femur  is  deep-seated  and  dull,  and  motion  is  comiKim- 
tively  frt^e.  liotation  and  pressure  of  the  head  upon  the  cai^ule  and  in 
the  acetabulum  do  not  produce  the  sharp  sense  of  pain  felt  in  synontia. 
Ostitis  is  the  rule  in  children,  synovitis  in  adults. 

BumUls  about  the  hip  is  rare.  The  sac  between  the  capsule  and  the 
conjoined  tendon  of  the  psoas  and  iliacus  muscles,  and  those  sitiint^vl 
between  the  tendons  of  the  gluteus  maximus,  medias  and  miniransaiui 
the  great  tro(!hunter,  and  that  between  the  quadi-atus  femoris  and  thf 
lesser  trochanter,  may  one  or  all  be  involved.  Inilammatiun  in  one  nf 
more  of  these  bursje  may  be  rerognize<l  by  the  limited  extent,  as  wellu 
the  acuteness  of  the  pain  elicited  by  direct  digital  pressure  immediately 
over  the  known  position  of  the  sac.  Pain  in  the  knee  is  not  present  in 
bursitis  at  the  hip.  Rigidity  is  not  general  in  the  muscles  aljoui  the 
joint. 

Peri-articular  ivfiammation  is  a  painful  affection,  causing  i»ark«l 
lameness  from  the  start ;  it  is  accompanied  by  loc4il  swelling  and  tendff 
ness  if  superficial,  and  by  exacerbations  of  temperature,  all  of  whirh 
will  render  it  easy  of  recognition. 

Muscular  rheuviatism  is  rarely  confined  to  the  muscles  of  the  hip. 
It  is  an  expression  of  a  constitutional  condition  which  can  not  but  l«e 
elicited  by  a  careful  history  and  study  of  the  case.  The  pain  is  more 
severe  and  more  early  recognized  than  in  coxitis.  The  painful  territorr 
may  be  outlined  by  fixation  of  the  joint  and  digital  pressure  upon  tlw 
muscles  involved. 

Neuralgia  occurs  very  rarely  in  children,  in  the  period  when  lip- 
disease  is  most  likely  to  appear.  The  exacerbations  of  \\u\n  are  niow 
sudden  in  development  and  acute  in  character,  and  occur  with  prvaltT 
frequency  and  regularity  than  in  hip-disease.  Motion  is  tolerated  l»»*tw 
in  neuralgia  than  in  coxitis.  The  symptoms  of  ostitis  which  lead  t" 
arthritis,  if  carefully  studied,  will  show  a  wide  difference  from  neural 
about  the  hip. 

In  arthritis  or  ostitis  at  the  sacro-iliac  junction  pain  is  canned' 
forcibly  j)ressing  the  ilium  against  the  sacmm.     Tlie  same  sympti 
may  be  elicited  by  direct  pressure  posteriorly  over  the  sacro-iliac  ar 
lation.    Motion  at  the  hip  is  only  slightly  if  at  all  embarrassed. 

Proffnosia. — In   hip-joint  disease  commencing — as  is  the  ntlH 
ostitis  or  epiphysitis^  the  prognosis  is  bad  as  regards  restomti 
function.      Partial   or  complete  anchylosis,  with  a  variable  degr 
shortening,  will  result,  in  the  vast  majoiity  of  cases,  no  matter 
skillfully  treated.     The  proiJortion  of  fatal  cases  can  scarcely  be  d* 
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It  l»  safe  to  say  that  at  least  twelve  ]>er  cent  of  aH  cases 
ch  the  lesion  begius  as  an  ostitis  end  in  death  in  from  one  to  six 

In  tRuimatic  synovitis  of  tlie  hip  the  prognosis  is  favorable.     A  resto- 
itioQ  of  function  is  the  rule. 

huent. — Tlie  irealTnent  of  hip-disease  may  be  dividwl  into  me- 
'Jy  operative^  and  conatUudonal. 
[In  the  early  stage  of  coxitis  rest  to  the  inflamed  articulation,  In  the 
Btion  of  U^ast  discomfort,  is  essential.  Fixation  of  the  muschss  which 
loiMin  an<i  ab<:)ut  this  jr)int  can  be  best  s^^enred  by  extension  from  the 
rerpartof  the  thigh  and  the  leg  or  foot,  and  counter-extension  from 
j'^-rin/pum.  To  arcomplish  extension  satisfactorily  the  limb  should 
llinmght  into  the  straight  position— thai  is,  about  parallel  with  the  axis 

he  iKidy. 
[If  a  child  with  hip-disease  be  seen  very  early  in  the  history  of  this 
ctjon,  flexion  of  the  thigh  upon  the  abdomen  will  not  have  occ^irred 
QT  extent,  bat,  in  cases  where  the  infiaminatory  process  has  gone  on 
rsome  time,  the  iliacus  and  psoas  and  ndductor  muscles  will  have  be- 
ne rigid  and  shortened  to  such  an  extent  that  the  thigh  can  not  be 
it>diately  brought  out  straight. 
|Itt  the  former  class  of  cases  the  apx)aratn8  about  to  be  described 
be  at  once  adjusted  ;  in  the  latter,  extension  in   the  recumbent 
ture  is  nec«?ssary  until  the  shortening  in  the  ilio-p.soaa  muscles  is 
ome, 

J  In  fact,  since  in  al!  cases  some  time  must  elapse  between  the  discovery 

[the  lesion  and  the  preparation  of  the  mechanical  appanitus,  it  is  a  wise 

ciice  to  put  the  patient  to  bed  at  once,  and  apply  the  extension  as 

Dws:  Cut  two  strips  of  mole-skin  i>laster.  from  one  inch  and  a  half  to 

►  iiiches  wide,  and  long  enough  lo  extend  from  six  inches  alwve  the 

chanter  to  below  the  sole  of  the  foot.     Adjust  one  to  tJie  outer  and 

ftu  the  inn**r  asp^^ct  of  the  thigh,  allowing  the  upper  end,  whirh  is  to 

[douhliM  back  upon  itself  and  woven  in  with  the  rolh^r,  to  extend  four 

five  inches  above  the  level  of  the  trochanters.     Mold  them  carefully  to 

f^mtonr  of  the  limb,  bringing  the  strips  exactly  over  (he  inner  and 

ttrconflyles  of  the  femur,  and  hold  them  by  a  well-adjusted  bandage, 

ning  from  above.     In  order  to  prevent  the  plaster  from  wrinkling,  it 

ry  to  clip  it,  at  intervals  of  an  inch  or  two,  with  the  scissors, 

inely  npwani  from  each  edge.     The  strips  should  be  made  to  adhere 

ftht^skin  to  within  six  inches  of  the  mallfioli,  not  so  much  that  tracrion 

l<w  tli«*  knee  is  nei*e^ssary,  but  Iwcause  the  complete  extension  of  the 

f  OD  the  thigh  enforces  more  perfect  quiet.    The  bandage  is  commenced 

Eat  the  level  of  the  great  trochanter,  and  that  portion  of  the  strips 

|ich  extends  above  this  is  to  be  turned  down  and  worked  in  with  the 

[That  part  of  the  plaster  which  is  exiwsed  near  the  foot  should  lie 
iMed  by  laying  a  second  strip  of  equal  width  on  this,  the  adhesive 
faces  coming  together.  In  this  way  it  is  not  only  strengthened,  but  is 
rentud  from  sticking  to  the  dressing. 
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The  extension- wei/iht — varying  from  two  to  seven  or  eight  pounds — is 

applied  as  in  Buck's  apparatus  (page  304).     The  dorsjil  decul)itu.s  sboukl 

be  maintained,  fur,  if  the  sitting  postui-e  is  assumed,  the  iliaous  and 

psoas  muscles  are  not  materially  affected  by 
the  extension.     To  secure  this  result  the 
long  splint  of  Hainilton  should  l>e  applied 
^\  from  the  axilla  along  the  thigh  and  leg,  and 

tirmly  secured  by  a  bandage  carried  around 
the  chest,  pehis,  and  thigh. 

As  soon  as  the  thigh  is  fully  extended  the 
following  mechanism  should  be  adjusted. 
It  consists  of  a  long  Sayre  splint  (Fig.  SS.")) 
and  the  high  shoe  and  criitclies  of  Hutchi- 
son. The  splint  is  composed  of  a  long,  hol- 
low steel  shafts  attached  above  to  a  pelvic 
belt  by  a  joint  capable  of  motinn  in  every 
dii-ection.  To  the  belt  two  perineal  bauds 
are  attached.  Opposite  the  knee  a  strap 
and  pad  are  fixed,  which  serve  to  steady  the 
leg  at  this  joint.  Fitting  snugly  within  this 
hollf)w  shaft  is  a  bar  of  steel  whit^h  may  ])q 
slid  up  or  down  by  a  ratchet  and  key,  and 
locked  in  any  position.  The  lower  end  of 
This  rod  is  turned  at  an  angle  of  OO**  to  rbe 
Fio.  »s8.  shaft,  and  fitted  with  a  spring-catch  into  a 

socket  on  the  sole  of  the  shoe.     In  applying 

the  instrument  shorten  the  shaft  as  much  as  possible,  fasten  the  belt 

ai*ound  the  i>elvis  just  above  the  trochantei-ss, 

and  then  the  perineal  bands,  one  on  either  side. 

The  shoe  is  put  on,  the  spring-catch  fixed  in  the 

socket  at  the  sole,  and  the  knee-pad  buckled. 

The  shaft  of  the  instrument  is  now  lengthened 

by  the  key  until  a  fair  and  comfortable  degree 

of  extension  is  aecnred.    The  shoe  upon  the  foot 

of  the  sound  side  should  be  niised  from  one 

inch  to  one  inch  and  a  half,  and  the  patient 

made  to  move  about  on  crutches.    Upon  retiring 

for  the  night  the  extension  employed  at  first 

should  be  resumed.   This,  the  combination  meth- 
od, is  shown  in  Fig.  386.     The  effectiveness  of 

this  plan  of  treatment  has  been  satisfactorily 

demonstrated  in  a  number  of  instances.     The 

advantages  ore :   1.  The  patient  is  able  to  move 

about  and  obtain  the  benefit  of  out-of-door  life, 

while  the  hip  is  held  in  extension  and  practical- 
ly immovable.     2.  The  high  shoe  and  crutches 

hold  the  lame  foot  and  leg  suspended.     3.  In     ^^  ,g,_^,,,  ^^^^^^^ 

case  of  a  fall,  the  splint  prevents  concussion  In  twtbn  moUwL 
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the  joint.     4.  Tlie  night-extension  prevents  spasmodir  contraction  of  the 
•muscles  and  pain  from  unguarded  movements  dunng  sleep. 

The  length  of  time  for  which  this  treatment  should  be  continued 
will  l>e  determiuetl  by  the  i-esiilt  achieved.  It  is  often  a  necessity 
for  one,  two,  or  three  years,  and  sometimes  even  longer,  and  should 
be  worn  for  several  months  after  all  active  symptoms  of  coxitis  have  dis- 
appeared. 

The  constitutional  treatment  of  this  disease  is  of  greiit  importance. 
Can.'fully  elected  diet,  out-of-door  life,  cod-liver  oil  and  the  hypophoa- 
phites  of  lime  and  soda,  and  tonics,  are  indicated. 

If  the  long  splint  can  not  l)e  obtained,  the  high  shoe  and  crutches 
should  be  used  while  the  patient  is  out  of  bed,  and  the  extension  em- 
ployed while  lying  down. 

In  the  second  stage  of  hip-disease  operative  interference  may  be 
demanded:  (1)  To  relieve  pain  on  account  of  sui^piinititm  and  the  re- 
leutifm  of  pus,  ov  to  prevent  sepsis  from  iusulfKiieut  lir.iinage;  (2) 
to  arrest  ostitis  in  the  head  and  neck  of  the  femur,  and  in  the  ace- 
tabulum. 

When  pain  is  so  severe  that  fixation  with  extension  will  not  afford 
relief,  it  is  safe  to  conclude  that  distention  of  the  capsule  exists,  or  that 
in  the  structures  which  form  the  joint,  or  are  immediately  aronnd  it, 
suppuration  has  occurred  to  such  a  degree  that  free  puncture  or  incision 
is  necessary.  For  this  pui-pose  the  aspirator  may  be  employed,  or  the 
bistoury. 

Although  the  ]>ropriety  of  opening  the  joint  freely  and  removing  all 
cliseoaed  bone— exsectjon  of  the  hip-Joint— when  positive  symptoms  of 
clestruclive  ostitis  are  present,  is  questioned  by  some  surgeons,  the 
\%"eight  of  opinion  is  on  the  side  of  operative  interference. 

Admitting  that  probably  a  majority  of  all  cases  in  which  destrao- 
tion  of  bone  (tccui-s  recover,  with  more  or  less  complete  anchylosis, 
■\^'ithout  exsection  and  without  oi)erative  interference  of  any  kind,  the 
drainage  thi*ough  the  sinuses  which  lead  out  through  the  skin  Iwing 
^nfficient ;  and  that  the  operation  is  not  without  danger  to  life ;  and 
AA-hen  not  fatal  is  not  successful  in  all  ca.ses,  the  oatitis  continuing  or 
i-eourring  after  exsection — the  argument  in  favor  of  opei-ation  is  not* 
doswered. 

Exsection  of  the  hip-joint  is  not  a  dangerous  operation  when  done 
in  the  earlier  stages  of  destructive  osteo-arthritis,   before  the  patient's 
"vitality  is  impaired  by  continued  suppiu-alion,  septic  absorption,  and 
amyloid  changes  in  the  viscera.     Moreover,  in  the  cases  which  ivcover 
w  ithout  surgical  interference  the  dead  bone  and  products  of  inflammation 
mnst  be  carried  away  through  tortuous  channels,  in  which  absorption  is 
more  apt  to  occur  than  when  direct  drainage  is  established.     The  opera- 
tion removes  at  once  all  diseased  tissue  and  leaves  a  free  and  open  wound 
for  drainage. 

After  exsection  the  wound  should  be  packed  with  sublimate  gauze 
and  treate<l  by  the  open  method — not  even  iiartially  closed  by  sutures. 
The  gauze  may  be  changed  every  few  days,  the  wound  irrigated  with 
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l-to-S^HW  siiblnnato  solution,  and  again  filled.  Extension  by  the  weight 
and  pulley,  in  the  dorsal  dtMMdtitus,  i»  neoessarj'  lor  fnim  three  To  six 
weeks  after  the  operation,  unless  the  child  is  strapped 
in  the  wire  breeches  recommended  by  Prof.  Sayre 
(Fig.  3ST)  immediately  after  the  exsection.  The 
chief  recommendation  of  this  apparatus  is  that  it 
allows  the  patient  to  be  carried  out  of  doors,  r)r 
about  the  house,  with  perfect  freedom  from  motion 
or  pain.  The  chief  objection  is  its  costliness,  which 
puts  it  out  of  the  reach  of  many  patients.  The  ex- 
tension in  bed  is  very  satisfactory  in  its  results,  and, 
with  attention  to  ventilation  and  the  amusement  and 
entertainment  of  the  little  patient,  the  continemeoi 
need  not  be  a  formidable  objection. 

When  the  wire  apparatus  is  used  the  following 
directions  8h(»ul<l  be  carried  out:  Pad  the  instru- 
ment well,  80  that  too  great  pressure  at  any  one 
point  may  not  occur.  Place  the  patient  in  it  so  that 
the  anus  will  project  well  over  the  crotch  of  the 
breeches.  It  is  well  to  insert  a  piece  of  protective 
under  the  sacnim  and  buttocks  to  prevent  soiling. 
Fasten  the  well  leg  and  the  body 
to  the  instrument  by  i-oUers. 
Lay  the  exti-emity  of  the  affect- 
ed side  in  its  splint,  and  screw 
the  foot-piece  up  until  it  touch- 
es the  sole.  Apply  two  strips 
of  adhesive  plaster  in  the  same 
Fib.  887.-(AftM- SiijTci  manner  as  heretofore  given,  at- 
tach these  to  the  foo^piece,  and 
make  the  necessary  extension  by  turning  the  screw 
in  the  proper  direction  (Fig.  388).  Passive  motion 
to  the  ankle  and  knee  should  be  made  at  the  end 
of  two  or  three  weeks,  and  repeated  weekly.  Af- 
ter from  four  to  six  week.s,  no  matter  whether  the 
wire  apparatus  is  used  (»r  extension  in  l)ed  employed, 
the  long  splint,  high  shoe  and  crutches  should  be 
adjusted,  and  the  case  treated  as  given  for  the  first 
stage. 

Within  the  last  few  years  the  operation  of  drill- 
ing into  the  neck  and  head  of  the  femur,  in  cer- 
tain cases  where  the  initial  lesion  is  an  ostitis,  has 
been  advocated  and  perfonned  in  a  number  of  instances  by  Mr.  Mac- 
namani.*  The  results  so  far  have  been  of  a  nature  to  encourage  a 
repetition  of  this  pi-ooedure.  Tlie  object  of  the  operation  is  to  give  es- 
cape to,  and  secure  drainage  of,  the  products  of  the  inflammatory  pro- 
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tt  or  near  the  epipliysis,  and  thus  prevpnt  tlisintegmtion  of  the 
and  invasion  of  the  joint.     To  lie  heneficia!  it  must  be  done  early 
Ibe  prwess. 

[The  operation  is  neither  dancrerous  nordiflicuU.     A  lon^tudinal  in- 
,  from  two  Ui  three  inches  in  extent,  is  made  ah)nu^  the  middle  of 
ftnti'hanter.  down  to  the  hone.     Tlie  wound  shonhl  I»p  deep  enough  to 
ppnnit  (he  tin;iers  to  loeate  the  neck  of  the  femur,  on  its  upijer  and  kit- 
eral  snrfares,  so  that  the  drill  may  l>e  directed  along  its  center.     The 
'   '  i  (tiKer  to  be  avoided  is  enterinp;  the  cavity  of  the  joint  by  carrying 
1  l(M»  far.     In  ihe  sinjLrle  vuae  In  whioh  I  performecl  this  opera- 
lino,  in  a  lK>y  about  eifrht  yeara  old,  a  button  of  bone  was  removed  by  the 
(j^pliine  frfim  the  compact  substance  of  the  femiu*.  just  below  the  tro- 
fkiuier.     A  drill,  ahout  three  sixreenths  of  an  inch  in  diameter,  was  then 
rtnicd  np  thi-f)Ugh  the  neck,  a  distance  of  one  inch  and  a  quarter.     The 
jCnedon  of  tlie  neck  was  readily  made  out  by  keeping  the  index-finger 
ipliUed  to  the  Upper  surface  of  the  neck  and  capsule.     After  the  opera- 
tki&  a  rubber  mbe  was  inserted,  and  through  this  drainage  maintained 
totfl  all  diwhai^ge  ceased. 

KnceJoi^it.—Acute  sjTiovitis  of  the  knee  is  frequently  of  tranmatic 
origm,  resulting  from  the  excessive  strain  to  which  this  joint  is  subjecteil, 
ndilao  OD  account  of  its  exposed  position.     It  may  occur  in  the  history 

I  goat,  rheumatism,  gonorrhoea,  and  other  diseases. 
Tlie  chief  si/mpfo7ns  are  pain  and  swelling.  Pain  may  be  elicited  by 
iti((ii,  or  by  direct  pressure  at  any  part  of  the  joint,  but  it  is,  as  a  rule, 
iplusize*!  over  the  conmoid  ligaments,  along  the  articular  margin  of 
i,tite  tibia,  on  either  side  of  the  llffaT/ienlum  palellw. 
HTlif  treafment  consists  of  rest  and  ft-xailon.  As  a  rule,  the  mai^t 
■wable  position  is  that  of  slight  flexion,  with  the  limb  elevated  and 
B  It^  resting  over  a  pillow.  Fixation  may  be  best  secured  by  exten- 
ifcn  from  adhesive  strips,  reacliing  from  just  below  the  knee  to  Iwyond 
tfcp8()le.  The  strips  are  applied  in  the  same  manner  a.s  above  given.  The 
*opbt  n-ill  vary  from  three  to  fifteen  ]tound8,  according  to  the  age  of  the 
F»iieni.  Cold,  applied  by  means  of  the  ice  bag,  is  a  most  useful  remedy 
I^UiOg  the  acute  stage  of  iutlanimation.  When  pain  is  very  severe,  and 
'Iwi  the  capsule  is  greatly  distoudod,  aspiration  is  iudieated.  This 
■boultl  l>e  done  with  all  antiseptic  precautions,  and  with  great  care  in 
iTr-venring  the  entrance  of  air.  The  proper  instrument  is  shown  at  page 
*^.  The  needle  may  be  introduced  on  either  side  of  the  patella,  at  the 
point  of  greatest  distention,  or  where  fluctuation  is  most  marked.  The 
IkpirKsis  may  be  made  positive  by  the  expl(>ring  hj'xwdermic  needle  and 
|W1  aspirator  (page  fit).  Or,  when  t!ie  tumefaction  is  evi<lent  above  the 
J«rtella,  the  needle  may  be  carrie*!  from  al)ove  downward,  behind  this 
iwne.  After  the  excess  of  fluid  is  withdrawn  a  fair  degree  of  compres- 
rfofl  fihould  be  exercised  by  enveloping  the  joint  with  borated  cotton, 
beld  firmly  down  by  a  njUer.  Passive  motion  of  the  joint  may  be  omitted 
\>t»n  long  as  four  weeks,  but  should  l)e  made  weekly  after  this. 

When  an  acute  synovitis  of  the  knee  becomes  rajtidly  suppunitive, 
(itb  the  symptoms  of  sepsis,  which  are  common  to  this  form  of  disease, 
S3 
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evacuation  of  the  pus  and  irrigation  of  the  joint  are  indicated.  Ttie 
sjiiiie  instrument  is  to  be  employed,  and,  after  tlie  fluid  is  withdnitt-n, 
thu  cupsule  is  dislendetl  with  l-to-40  carbolie-acid  or  l-to-ltHXW  siiblimutt* 
solution,  and  agaiu  emptied.  This  oiwiTxlion  sliould  lie  rci>eated  until 
the  liquid  comes  out  clear.  Compression  should  be  applied  in  the  same 
mannnr  as  before  ;uriven. 

If  the  joint  relills  wirh  pus,  and  the  symptoms  of  sepsis  are  not  i» 
lieved  by  aspiration  and  irrigation,  it  should  be  op©ne<l  and  free  drain- 
age established.  It  is  usuallj^  safer  to  make  one  incision  on  eitlinr  <!!' 
of  the  patella,  directly  into  the  capsule,  introduce  the  closed  di''--iii. 
forceps  and  bore  through  the  ligament,  making  a  counter-opening  at 
the  lower  lateral  aspects  of  the  joint.  It  is  only  necessary  to  incise  ihe 
Rkin  \vhere  it  is  puslied  out  and  made  tense  by  the  point  of  the  for- 
ceps. The  hole  nuiy  be  enUrged  by  separating  the  blades  of  the  iiwmi- 
ment.  A  dniiuage-tube  should  be  caught  in  the  grasp  of  the  fotwps 
before  it  is  withdi-awn,  and  pulled  through  the  joint  as  the  instrami'Bl 
is  removed.  The  irrigation  may  be  constant  or  interrufited,  an-ording 
to  the  severity  of  the  symptoms.  A  method  of  voutiuuous  irrigalk'DU 
shown  on  page  115. 

The  danger  of  anchylosis  after  acute  synovitis  of  the  knee-joint,  lart* 
ing  nut  longer  than  from  one  to  six  weeks,  is  slight.  It  is  always  great 
after  suppurative  synovitis  and  arthritis,  and  in  osteo- arthritis  is  almost 
inevitable. 

Destructive  osteo-artkritis  of  the  knee-joint  may  commence  as  a  svim)- 
vitis,  either  traumatic  <)r  idiopathic,  or  it  may  begin  as  an  ostitis,  In  •* 
near  the  epiphysis  of  the  tibia  or  femur,  the  Joint  being  secondarily  in- 
volved. The  latter  is  by  far  the  more  frequent  source  of  chronic  ki»»- 
joint  disease. 

Sf/mptoms, — Pain  is  not,  a.s  a  rule,  a  prominent  symptom  of  cwiitis 
near  the  knee,  and,  when  the  joint  has  become  involved  and  the  cniti- 
lages  eroded,  in  many  instances  the  degree  of  pain  felt  is  fur  frnm  VieiaiE 
proportionate  tn  the  gravity  and  extent  of  the  destructive  priK'esj*.  In 
exceptional  cases  pain  may  be  excessive,  and  may  be  felt  in  the  hipi» 
well  as  the  knee,  or  may  be  referred  entirely  to  the  acetal)ulunK  As  ibe 
disease  pi-ogresses  the  swelling  increases,  and  is  due  not  only  to  effusion 
into  the  capsule,  but  also  to  thickening  of  the  ligaments,  and,  to  a  cert^ 
extent,  to  changes  in  the  ends  of  one  or  both  bones  which  enter  intethe 
foi-mation  of  this  articulation.  Later  the  ligaments  give  way,  aii'I  -li^l"- 
cation  of  the  tibia  backward,  with  slight  outward  rotation,  tjccu; 
luxatiou).  In  the  earlier  stages  of  the  ostitis  rert^Tin  consiitutiuaai 
symptoms  ai)pear,  and  remain  throughout  the  course  of  the  diseflW; 
Septic  fever  is  present  in  a  varying  degree,  and  with  it  inii>ainneDl  i>I 
function  in  the  digestive  apparatus. 

Treatment. — Whenever  destructive  ostitis,  with  arthritis,  at  the  knrt 
exists,  the  loss  of  function  of  the  joint  is  almost  inevitable.  In  lacl,  an 
effort  to  preserve  motion  in  such  a  joint  is  of  doubtful  propriety,  sini» 
the  disease  is  apt  to  be  exaggerated  if  complete  fixation  is  not  secured 
and  maiutaloed.    If  an  opening  is  not  made  into  tUu  capsule  it  ultimaielf 
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_  ,  and  a  sinus  gives  exit  to  the  products  of  intiammation.  Opera- 
tive mt»?rffrenc«  is  usually  ludicated  as  soon  as  erosiou  of  the  articular 
.„j.,..,„  ,.^Q  \^  miulH  out,  or  jls  soon  sls  the  symptoms  {K>int  to  the  com- 
iou  i»f  a  f(K^us  of  ostitis  with  the  aivily  of  the  joint.  Tlie  recog- 
jiueil  methixls  of  pn>cecluro  may  be  given  as  follows:  (1)  Fixation  of 
Joint  without  drainage  ;  (2)  fixation  with  di-ainage ;  (3)  opening  into 
itint,  with  removal  of  the  diseased  tissues — exseotion  or  gouging, 

first  method  is  of  the  most  consen'ative  character,  and  is  only 

able  in  the  milder  class  of  crises,  where  j>ain  is  not  severe,  and 

sepsis  is  practically  absent.     U  the  leg  can  l>e  brought  into  the 

light  position  it  should  be  enveloped  in  a  plaster-of-Paris  cast,  and 

ned  to  remain  motionless  for  six  or  twelve  weeks,  if  no  urgent 

pioms  appear.     The  dressiug  should  then  be  removed  for  inspec- 

,  and  reapplied.    This  may  be  continued  until  a  cure  results,  with 

fhylcisia. 

f,  on  account  of  sui)luxatioD,  the  straight  position  can  not  be  secured, 

Baion  In  two  directions  (Fig.  S80)  should  be  practiced  until  the  sub- 
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don  is  reduced,  or  until  it  is  demonstrated  that  this  can  not  be  done 
out  operation. 

Then  the  condition  of  the  joint  demands  drainage  the  same  method 
tion  may  be  practiced,  adding  only  one  or  more  windows  for  out- 
lo  the  drainage-tubes. 

operative  invasion  of  the  joint  may  consist  either  of  removal  of  the 

of  the  bones  by  the  saw  or  gouge.     The  former  is  the  prefer- 

ofienition,  and  is  now  no  longer  the  formidable  and  complicated 

liod  of  a  few  years  bjurk.     Carefully  and  properly  i)erforme<l,  it  is, 

fy  opinion,  to  be  ranked  with  the  conservative  operations  at  the 

,  and  is  entitled  to  a  consideration  in  tlie  earliest  stages  of  osteo- 

itia. 

se^  <ifthe  Ankle-JohU, — The  pathology,  causes,  and  symptoms 
I  at  the  ankle  do  not  differ  fn^m  those  at  the  articulation  just 

Doiitis  is  oftener  traumatic  than  idiopathic.     The  exposed  position 
articulation,  which  is  called  uixm  not  only  to  sustain  the  entire 
^-vreight,  but  Is  also  frequently  subjected  to  great  lateral  strain,  ren- 
;  exceedingly  liable  to  injury. 
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The  symptoms  of  acute  traumatic  synovitis  at  the  ankie  are  usi 
not  obscnre.     Swelling,  pain,  and  heat,  following  prolonged  orvi 
exertion,  a  twist,  sprain,  or  orher  injury,  bear  strong  evidence  of  i 
mation  within  the  joint. 

The  injury  most  difficult  to  difTerentiate  from  intra-arlirular  synnri& 
and  one  which  frequently  complicates  synovitis  liere,  is  inflammation rf 
the  sheaths  of  the  tendons  w^hich  play  around  the  joint.  The  evideiw 
of  t/iecUU  is  pain  in  the  track  of  the  tendon,  either  elicited  by  direct 
pressure  or  by  placing  the  foot  slowly  in  a  position  which  will  cause  tbe 
greatest  teusi^m  of  the  tendons,  and  then  requiring  the  jiatient  to  moTd 
the  foot  in  various  directitms  which  are  resisted  l^y  the  operator,  lb 
test  the  x>eronei  muscles,  carry  the  foot  well  inward,  hold  it  firmly,  aoi 
ask  the  patient  to  turn  the  foot  out.  Thecitis  in  the  track  of  thm 
tendons  will  arrest  the  effort  at  abduction  and  outward  rotatioiL  Hw 
reverse  of  rhis  mjim:puvn^  will  serve  to  demonstrate  a  similar  condition 
the  flexors  and  internal  rotators. 

Idiopathic  synotilis  of  the  ankle-joint  is  less  painful  and  com^ 
slowly.      Synovitis  fr<)m  exposure  to  cold,  gout,  or  rheumatism  is 
quently  symmetrical,  attacking  either  both  ankles  at  the  si»me  ti 
first  one  and  then  the  other.     Traumatic  synovitis,  on  the  other  ha; 
almost  always  unilateral. 

The  prognosis  of  simple  sj'novitis  of  the  ankle,  when  proper, 
ous,  and  prompt  treatment  is  institnted^  is  In  general  favorable.    II 
alone  it  frequently  ends  in  anchylosis  or  destructive  osteo-arthritis. 

Treatment. — Acute  synovitis,  whether  of  traumatic  or  idioi>aihic 
gin,  demands  rest,  with  an  elevated  position  of  the  foot.     Simple 
will  require  no  more  than  this,  with  hot  or  cold  applications,  or  lead-i 
opium  wash,  applied  by  soft  cloths  laid  loosely  around  thw  anklej 
bl«tting-jK!p<T  kejit  wet  with  vinegar.     The  employment  of  wmip! 
will  depend  upon  the  sense  of  relief  it  may  give  the  patient,     A 
cotton  or  soft  sponges  may  be  used,  applied  carefully  with  a  flan 
muslin  roller. 

Aspiration  of  the  joint  to  relieve  extreme  tension  from  efTusion 
plies  here  as  in  other  articulations.     The  needle  should  l>e  enie 
front,  between  the  anterior  margin  of  the  external  malleolus  and  the 
tiguous  sxirface  of  the  tibia,  away  from  the  vessels  and  ner%es  wliiol 
opposite  the  middle  of  the  joint. 

In  subacute  or  chi'onic  synovitis,  compression  is  alwaj'S  indicate*!, 
will  often  cause  absorption  of  the  excessive  effusion  in  the  joint,    h 
especially  demanded  after  aspiration,  to  give  support  to  the  parts, 
to  prevent  u  further  effusion. 

Extension  is  indicated  when  its  employment  give-s  relief  from  iitua, 
which  rest  and  fixation  without  extension  do  not  afford.  Fixation  witk 
liquid  ghiss  or  plaster  of  Paris  secures  rest  to  the  joint  in  most  cases,  >M 
jwrmits  of  locomotion  on  crutches. 

Arthritis  of  the  ankle  is  often  due  to  ostitis  of  the  tibia  or 
astragalus. 

The  symptoms  are  those  of  ostitis,  elsewhere  given,  and  the  di\ 
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and  prof^nosis  do  not  differ  materially  from  similar  It^sions  in  otbei* 
artirulations. 

When  osteo-arthritis  is  evident,  operative  interference  is  indicated,  for 
the  rea.s(»ns  that  (1)  early  incision,  by  giving  dis(;harge  to  the  contents  of 
the  capsule,  retards  or  arrests  the  destructive  process  ;  (2)  the  common 
exi»erience  of  surgeons  is  that  the  invasion  of  this  joint  is  practically 
without  dan^fer  to  the  patient's  life. 

Complet**  exsection  of  the  articular  ends  of  the  tibia  and  fibula,  and 
of  the  tipper  half  of  the  astragalus,  is  rarely  called  for.  An  incLsion 
upon  the  side  which,  fnim  the  symptoms  present^  will  give  the  best 
access  t^>  the  diseased  bune.  and  the  free  use  of  Volkniann's  sj>oon  or  the 
scaiUoped  gouge  (page  37)  in  removing  the  dead  tissues,  will  usually 
saffice,  A  couuter-oiwning  should  be  made,  so  that  thorough  dniinuge 
by  means  of  the  rubber  tube  may  be  maintained.  The  foot  should  be 
kept  at  rest^  and  the  patient  directed  to  go  on  crutches  until  several 
months  after  the  discharge  has  ceaswl,  and  the  sinus  closed.  The  oper- 
ation of  gouging  is  more  successful  in  osteo-arthritis  at  the  ankle  than 
in  any  other  articulation.  Complete  exsection  is  only  admissible  when 
the  dostniction  is  very  extensive. 

Synovitis  and  osteo-arthritis  of  the  articulations  of  the  tarsus  and 
metatarsus  are  treated  upon  the  same  general  principles  as  just  given  for 
the  ankle. 

T/uf  Shoulder •  Joint.  Synovitla  of  the  shoulder  is  usually  general; 
in  rare  inst^inces  it  may  be  local.     It  may  affect  the  general  synovial 
surface  of  the  capsule,  be  reflected  into  the  synovial  sheath  of  the  long 
faead  of  the  biceps,  the  bnrsa  under  the  tendon  of  the  subacapularis,  or 
that  beneath  the  infru-spinatus,  or  in  rare  instances,  especially  in  the 
earlier  stages,  one  or  more  of  these  bnrsee  may  be  inflamed,  while  the 
^oint  is  not  invaded.     The  bursa  between  the  deltoid  and  the  capsule 
Yiiay  also  In?  the  seat  of  bursitis,  although  this  sac  does  not  communicate 
"vrilh  the  joint     The  diagnosis  of  intianiniation  in. one  or  more  of  the 
1>nrsa?  about  the  shoulder  may  be  determined  as  follows :  1.  Direct  digi- 
tal pressure  upon  any  single  bursa  will  indicate  the  sensibility  of  the 
;part.     2.  Extend  the  forearm  fully,  grasp  the  hand  and  elbow  of  the 
^patient,  and,  while  the  head  of  the  humerns  is  pulled  away  from  the 
«;lenoid  cavity,  direct  the  patient  to  make  strong  flexion,  which  the 
operator  tiiTiily  resists.     If  inflammation  of  the  sheath  of  the  long  head 
of  the  biceps  exists,  pain  will  l>e  exj»erienced  in  the  anterior  and  outer 
3x>rtion  of  the  joint  as  this  tendon  is  made  tense.     3.  When  the  bursa 
■under  the  infra-spinatus  is  inflamed,  if  the  arm  b  rotated  inward,  and 
lield  in  this  position,  pain  will  be  felt  when  the  tendon  of  this  muscle 
as  made  to  press  strongly  on  the  bursa,  in  any  effort  at  outward  rotation. 
An  oppt)aite  mancpuvre  will  serve  as  a  test  for  the  bursa  beneath  the 
tendon  of  the  subsrapularis.    In  general  fiynoDitis  each  of  these  move- 
ments will  lie  productive  of  pain,  and  the  differentiation  w  chiefly  between 
neumlgia  and  mu.scular  rheumatism.     In  tituralgia  the  paiu  is  of  thi; 
peculiar  neuralgic  type.     It  is  rarely  constant,  the  exacerbation  appear- 
ing at  intervals  of  comparative  regularity,  and  extending  in  the  recog- 
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Dized  course  of  the  nen'es.  MoHon  is  not  painful  in  the  dejBTPe  whicl 
characterizes  either  synovitis  or  rheumatism,  and,  if  persisted  in,  ilie  sena 
of  pain  may  entirely  disjippeiu*.  Pn^ssure  upon  the  nene-s,  whic!i  Inc 
to  and  l>eyond  the  articulation,  will  at  times  cause  pain  similar  to  thosi 
felt  in  neuralgia  of  the  joint.  Swelling  is  not  a  feature  of  a  neurosk 
In  rheumatism  of  the  muscles  about  the  joint  the  i)ain  is  superficial,  aaj 
may  be  elicite<l  by  digital  pressure  ujxui  the  substance  of  the  miii*tlpi 
In  rheumatism  redness  is  more  apt  to  be  present,  and  the  area  of  swell- 
Jng  extends  farther  than  in  synovitis. 

The  treatment  of  synovitis  is  the  same  at  all  joints.  Artificial  exiwi- 
sion  ia  mrely  needed,  since  the  weight  of  the  extremity  is  sufficient. 

Aspiration  is  a  safe  and  efficient  means  of  relief  from  pain,  and  is 
indicated  when  there  is  marked  capsular  tension.  The  needle  slumld  he 
entei-ed  through  the  center  of  the  joint  in  front.  Pixnti<m  of  (h^  joint 
by  a  shoulder-cap  of  felt,  card-board,  or  leather,  should  be  secured  in* 
mediately  after  aspiration  (pa^e  291).  When  ready  for  application,  liy 
npon  the  surface  of  the  boaixl  which  is  to  be  nearest  thf  skin  a  layer 
of  absorbent  cotton,  which  shall  be  wide  enough  to  extend  eotirelf 
around  the  arm  and  over  the  shoulder,  phice  it  in  position,  and  se- 
cure snugly  by  a  figure-of-8  bandage  around  the  arm  and  shoulder  I'spe 
Fig.  17). 

Acute  Htippiimtive  synovitis  demands  an  immi^liate  evacuation  of  the 
purulent  contents  of  the  capsule  by  means  of  the  aspiiiitor,  and,  if  the 
joint  refUls  rapidly,  and  the  pain  and  temperature  continue  or  are  eng- 
gemted,  it  should  be  opened  and  thoroughly  cleansed  and  drained.  The 
incision  is  the  same  as  for  excision  of  the  head  of  ilie  humerus,  namelr, 
from  the  anterior  internal  tip  of  the  acromion,  parallel  with  the  fiber?  "f 
the  deltoid  along  the  anterior  margin  of  the  great  external  tut>erofiinr. 
The  caiisiile  is  opened  exteraal  to  the  long  head  of  the  bicei:)s,  and,  white 
traction  is  firmly  made  upon  the  edges,  the  cavity  may  l>e  thoronghlf 
explored  and  cleansed.  It  is  of  vital  importance  that  in  this,  as  in  every 
cavity  which  is  the  seat  of  purulent  inflammation,  drainage  should,  vrbrt 
possible,  be  established  from  that  p(^rtion  of  the  wound  which  is  most 
dependent.  As  the  patient  rests  in  bed  the  posterior  and  outer  part  of 
the  capsule  is  lowest.  A  dull-pointed  dressing-forceps  should  be  car 
ried  into  the  capsule  through  the  anterior  incision  and  bored  tlm)ugb 
the  inferior  jx^sterior  wall  and  all  the  tissues  to  the  skin,  and  when  ihis 
is  pushed  ahead  of  the  instrument  an  incision  should  be  made  to  alltt^" 
the  escape  of  the  instrument.  The  wound  is  stretched  by  oj^ening  tb* 
jaws  of  the  instrument,  and  a  rubber  tube  pulled  into  place  as  the  vt- 
Htriiujent  is  witlidniwn.  In  osteo-arlkHHs  of  the  shoulder- joint  exsecriofl 
is  demanded. 

The  ^ibowJoint.— Synovitis  of  this  articulation  need  not  be  sep*- 
rately  considered.  The  same  general  jirinciples  of  diagnosis  and  tnflt- 
ment  apply  here  as  in  (Jther  joints.  Destructive  osteoarthritis  demaiwli 
gouging  or  exsection.     The  operation  will  be  given  hereafter. 

The  WnHJoi/if.—ln^ummixtvm  of  the  synovial  membranes  of  the 
wrist  or  in  the  immediate  neighborhood  of  this  joint  is  of  frequent  octos- 
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It  18  usually  traumatic  in  nrigin,  occasiomilly  idiopathic.     It  may 

;  the  synovial  sac  between  the  ulna  and  radius  ;  that  between  the 

I  and  the  fibro-cartilage  and  the  first  earpal  row  ;  the  general  syno- 

ic  between  the  first  and  second  rows  and  the  metacarpus ;  or  that 

fn  the  Iraseof  the  first  metaruqMil  bone  and  the  trapezius  (Fi^.  390). 

imation  of  the  sheaths  of  the  teudona  on  the  doreum  of  the  carpus 

Ihe  jKilmar  surface  may  also  complicate  a  carpal  synovitis,  or  exist 
The  contifitnity  of  these  variona  structures  renders  a  positive  diag- 

I>f  jrreat  difficulty.     If^  wiien  the  bones  of  the  forearm  are  j^rasped 
eir  center  and  presseil  together,  sharp  pain  is  elicited  at  the  wrist, 

iti:^  of  the  radio-carpal  sac  is 

ted.  When  the  swelling  is 
defined  at  the  e<lge  of  the  ar- 
■  end  of  the  radius,  extends 
I  the  wrist,  and  is  limited  to 

Tiation  of  the  tirst  row  of  the 

\,  the  radio-cari»al  «ac  is  prob- 

llone   involved.     When  the 

]  capsules  are  involved   the 

ig   is  general      In   thecitis 

lin  is  superficial,  and  uNunl- 

Bods  for  some  distance  along 

Ddons  above  and  below  the 
Contraction   of    the    mus- 

he  tendons  of  which  are  in- 

,  will  jxiint  to  the  location  of 

flammation.     Differentiation 

lovitis  from  CoUes's  fracture 

Spend  njton  a  study  of  the  symptoms  of  this  lesion  already  given. 

BTthritiH  in  its  earlier  stages  is  comparatively  a  painless  process, 

'en  after  the  capsule  is  invaded  is  rarely  as  painful  as  an  acute 

tis. 

tatment. — Synovitis  of  the  wrist  does  not  demand  separate  con- 
lion.     Destructive  osteo-arfhritis  requires  gouging  or  exsection. 

Itis  of  the  metacarpal  or  interphalaugeal  joints  should  be  treated 

fceral  principles  of  rest  and  fixation. 


Fio.  3W.— {After  tin;.} 


EXSECTIONS   OF  THE  JoiNTS. 

e  ITtp — Sifi?/re*s  Operfrfion. — Place  the  patient  on  tliR  sound  side; 
ihe  |>oint  of  a  strong  scalpel  perpendicularly  down  to  the  bone 
f  half-way  between  the  anterior-superior  spine  of  the  ilium  and 
>  of  the  ti-ochanttT  major;*  cut  along  the  neck  of  the  femur, 
g  the  knife  linuly  in  contact  with  the  bone,  cxirryiug  the  in- 

r  «iLrrm)tj  shuuld  b«  huM  iwrallot  with  the  nxiii  of  the  iii>iae,  with  the  foot  Dormall/ 
BtttWArd. 
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cision  midway  between  the  center  and  post<^rior  aspect  of  the  frochan- 
ter.  and  tlien  curving,'  it  slightly  forwanl  as  it  pasftea  about  an  inrh 
below  the  tuberosity  (Fig.  301).  Through  this  incision,  which  diiides 
the  capsule  and  thickened  i>eriosteunK  insert  the  elevator  and  lift  ik- 
penost«al  investment  from  the  diseased  bone.  AVhen  the  trochuDtens  aiv 
involved,  the  tendons,  inserted  into  these  eminence**  and  into  the  di^itfl! 

fossa  just  al>ove  tlie  great  tuberosity,  mn- 
ally  require  to  be  detached  with  the  kiii/e, 
the  point  of  which,  in  order  to  avoid  wound- 
ing any  vessels,  should  be  kept  in  close  cub- 
taxjt  with  the  bone.  As  soon  as  the  perii^ 
teum  is  freely  raised,  the  bone  should  Iw 
divided,  preferably  with  the  exsector  (Fig. 
7!)),  and  the  upper  fragment  lifted  out 
with  the  elevator.  If  the  exsector  is  not 
used,  the  chain-  or  key-hole  saw  ur  culling- 
foi*cej)s  may  In;  employed.  The  sawn  pnr- 
fiw^e  shouki  be  carefully  inspected  in  order 
to  see  if  the  disease  extends  farther  down 
the  bone,  necessitating  a  second  dii'  ' 
The  acetabulum  should  next  be  exun 
thoroughly  scraped  with  a  Volkmann* 
spoon,  and  all  dead  tissue  ivmoved.  Usem- 
orrhage  is  usually  insigniticanr,  and,  if 
occurritig,  should  be  arrested  as  the  oper- 
ation progresses.  The  wound  shf>nld  1* 
thoronghly  irrigated  with  l-to-3(.J00  subli- 
mate, all  shreds  of  tissue  and  particles  of 
bone  removed,  and  the  entire  cavity  fiUei] 
with  sublimate  gauze,  well  p:icke<l  in,  ami 
held  in  place  by  a  thigh  and  pelvic  spim. 
Fio.  ««,  Tlie  patient  should  now  be  put  to  bed  intb 

an  extension  apparatus  apjdied  as  pren 
for  the  early  treatuienl  of  hip-disease.     Sand-bags  may  Iw  laid  along 
the  leg  to  hold  the  f*)(it  in  the  proi«r  degree  of  outward  rotation,  or » 
splint  may  be  used.    Tlie  long  splint  from  the  axilla  to  the  heel  is  often 
required  to  prevent  a  child  from  sitting  upright  in  bed.     The  first  drtsfr 
ing  is  changed  usually  about  one  week  after  the  operation,  and  ooce 
or  twice  a  week  thereafter.     After  fitur  or  five  weeks  the  vmnbinniioH 
method  sliould  be  emph>yed,  and  the  case  treated  us  in  the  first  stage. 
Prof.  Sayre  prefers,  and  frequently  employs,  the  wire  breeches  for  tlw 
first  few  weeks  after  the  operation.    This  instrument  can  not  alu-ays 
be  obtained,  and  the  extension  in  bed  has  proved   perfectly  satisUo- 
tory. 

In  a  certaiu  proportion  of  cases  the  disease  is  not  arrested  bv  the  firit 
operation,  and  a  second  is  required. 

The  outline  of  the  parts  involved  in  this  ojieration  is  well  shown  in 
Pig.  393. 
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I'lo.  S0S. — 1,  LignmcntQin    terct,     8,  External 

obturator  idum.-Iu  oad  olitunicor  vomvIa.  8. 
Ciruumdex  rce^els.  4,  CxDJoitifd  t«ii(Jcui  of 
paOM  ami  Umoiul    (AlWr  Bruuiic.) 


'nee^foint. — Apply  Esmnrch's 

as  high  up  as  the  middle  of  ^^""^-^-^—-^  ^J'  4?9 

|b.     Make  a  transverse  inris-  '^ 

In  the  level  of  the  posterior 

r  surface  of  the  tibia  on  one 

8ro«s  the  front  of  the  knee, 

B  middle  of  the  patella,  t<.i  a  MBfti^X  -JHBM:^" 

toding  point  on  the  opposite 

jthe  joint  vFig.  393).     This  in- 

pctends  fully  thive  fourths  of 

bmference  of  the  extremity  at 

lei,  and  should  divide  all  the 

luwn  to  the  ligaments,  and  the 

[surface  of  the  patella.     The 

lap  should  be  carefully  dis- 

ind  di-awn  upward  as  fast  as 

led  until  a  point  is  reached 

[>ve  the  upi>er  margin  of  the 

'   In  like  manner  the  inferior 

dmed  down  to  alwut  half  an 

(ow  the  articular  jtlane  of  the 

fheleg  should  now  be  strongly 

Ipon  the  thigh»  and  the  joint 

;by  dividing  the  Ugamentum 

capsular  ligament  just  even  with  the  intenirticular  fibro-car- 
tilages.     The  lateral  ligaments  are  next 
severed,  when,  by  inserting  a  stjong  hook 
into  the  piece  of  ligament  still  attached 
y'  to  the  patella,  and  drawing  this  forci- 

-     y  bly  upward,  the  crucial  ligaments  are  ex- 

posed. Theae  should  be  divided  by  care- 
ful touches  with  the  point  of  the  scalpel, 
the  proximity  of  the  X'<^pli^^fil  vessels 
being  borne  well  in  mind.  In  remov- 
ing the  patella  and  the  soft  tissues  con- 
nected with  it,  the  upper  Hap  should  be 
rolled  up,  and  at  a  point  about  half  an 
inch  above  the  superior  margin  of  the 
patella  a  transverse  cut  made  to  divide 
everything  down  to  the  anterior  surface 
of  the  femur.  The  soft  parts  below  this 
line  should  now  be  dissected  off,  togeth- 
er with  the  patt'Ua,  and  any  portion  of 
the  synovial  su^  which  may  be  above 
this  lino  should  be  carefully  removed 
with  the  curved  scissors. 

Careful  inspection  of    the   diseased 
Dtti  Mt.  snrfaces  should  be  made,  in  oi*der  to 


(Alter  Bmuue.) 
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md.  at  the  same  time,  to  aflFord  a  sufficiently  broad  surface  for  the  appo- 
Sdonand  fixation  of  the  two  divided  bones.  The  ligament  of  Winslow 
ditmld  now  be  divided  along  the  posterior  aspect  of  the  femtir,  and  the 
Kt  tissues  lifted— by  keeping  close  to  the  bone  with  a  dull  instrument 
jdrfdiisoector)— to  a  point  slightly  alx>ve  the  plane  of  section  of  the  bone. 

KDth  rerrartor  .should  be  folded  so  as  to  pi*otfCt  the  soft  parts,  and  the 
on  made  at  an  angle  of  90''  to  the  axis  of  the  shaft  of  the  femur, 
rtis  inlJ  require  the  removal  of  from  one  fourth  to  one  half  inch  more  of 
Ifcp  inner  than  the  outer  condyle.  The  posterior  ligament  is  next  dis- 
lecttfi  from  the  upper  margin  of  the  tibia,  and  the 
toft  rissnes  lifted,  down  to  the  line  of  section  in  this 
one,  in  its  entire  circnmfen:>nce.  Tt  is  sawn  through 
iaoat  an  angle  of  90"  to  the  shaft.  It  is  important, 
»IwiiUly  iu  operating  upon  children  and  young 
iults,  that  the  secti<tn   shoul*!  not  involve  or  too 

ry  approach  the  epiphyseal  lines  of  these  bones, 
when  the  disease  runs^  in  one  or  moi-e  limited 
k>t«,  deeply  into  the  cancellous  tissue,  it  is  prt^fer- 
rie  to  scrape  these  out  with  Volkniann*s  spoon  mther 
unmake  a  second  section  thi*ough  the  entire  bone^ 
l»  level  that  would  sacrifice  the  epiphysis.  As  soon 
I  it  is  found  that  the  sawn  surfaces  tit  snugly,  in 
icU  a  way  that  the  extremity  is  perfectly  straight, 
M  capsule  and  all  diseased  synovial  sacs  should  be 
baected  out  with  the  forceps  and  curved  scissors. 
g»t  care  must  be  taken  in  working  near  the  large 
Bels  at  the  posterior  portion  of  the  joint. 

If  there  are  any  sinuses  communicating  with  the 
WUjd,  they  should  be  scraped  out  and  disinfe<'ted 
ift  strong  sublimate  solution  (1-UHM^i),  talking  care 
*ush  out  the  excess  of  sublimate  by  irrigation  with 
ik  solution  (,l-300t»). 


Fi&.  395. 


^t  this  stage  of  the  opf-nition  a  careful  search 
>iild  be  made  for  any  ili\ide<l  vessels,  which,  if 
*nii,  should  be  secure^l  at  once  with  juniperized 

tt.  After  a  thorough  imgation  with  l-;i(KfO  sub- 
?,  the  bones  are  brought  together  and  fastened 
■  iiuasfixicm  with  three  steel  drills  or  spikes.  The 
'ike  is  shown  in  Fig.  31)5,  and  tbe  drills  in  Fig.  30n. 
W  former  have  been  murh  ustnl  in  late  years  in  this 
pcmiion.  and  are  highly  recommended.  T  prefer  the 
nils  on  a(*count  of  their  easier  and  more  accurate  adjustment,  and  they 
given  |»erfect  satisfaction  in  my  service.     The  first  employed  were 


Fin.  3915  —  Wyplh'd  drill", 
uitliui]jit5tabU>  Iiiimllfl, 
lor  &x»Li<jii  of  tho  bone* 
in  ki»»e-jmiil  «xuetian. 
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made  by  Mr.  For«l,  at  my  suggestitm.     Tbey  vary  in  length  from  three 
to  five  and  six  inches,  are  between  one  sixteenth  and  one  ei^lith  of  an  inch 
in  diameter,  with  the  points  smaller  than  the  shaft,  so  that  as  they  are 
made  to  enter  and  transfix  the  bones  they  become  jammed,  and  are  held 
immovable  and  secure.     Everything  being  in  readiness  for  the  drills,  a, 
rubber  drainage-tulie  is  carried  throngli  the  wound,  so  that  when  the 
bones  touch  each  other  the  tube  is  behind  these,  with  an  end  y>rojeciing- 
on  each  side  of  the  knee,  or  two  short  pieces  may  be  inserted  from  either 
side.    The  sawn  surfaces  of  the  bones  are  now  l)rougl»t  togetlier,  and  lieli 
perfectly  steady  by  a  sUlUed  assistant.     The  operator  approximates  th© 
edges  of  the  wound  tempt irarily,  fixes  a  drill  into  the  handle  of  the  instru- 
ment, and.  at  a  jioint  about  one  inch,  or  one  inch  antl  a  half,  below  th» 
end  of  the  tibia,  and  upon  the  anterior  and  latenil  aspect  of  the  leg, 
makes  a  puncture  in  the  skin.     In  this  puncture  the  point  of  the  drill  i* 
earned,  ytassing  obliquely  down  to  and  into  the  bone,  in  such  a  way  thac 
it  will  traverse  a  portion  of  the  til>ia,  cross  the  line  of  approximation* 
enter  the  femur,  and  pass  into  this  bone  as  far  as  its  periosteum.     Th(» 
handle  is  now  removed  and  a  second  drill  introduced,  in  the  same  man- 
ner, from  the  opposite  side  of  the  tibia,  crossing  the  first  at  about  an. 
angle  of  90'*.     A  third  point  is  next  introduced,  on  the  anterior  surface* 
of  the  femur,  and  is  made  to  travel  almost  dii-ectly  down  into  the  tibia. 
The  bones  are  now  firmly  fastened  together,  and  the  extremity  may  b&- 
lifted  from  the  foot  as  if  it  were  auchylosed  at  the  knee.     The  wound- 
is  next  closed  with  catgut  sutures,  and  finally  irrigated,  di^essed  with, 
sublimate  gauze,  and,  outside  of  this,  a  tluclc  layer  of  borated  cotton, 
with  protective  over  all.     In  order  to  steady  the  liml),  pieces  of  tin  or 
hoop-iron  (or  a  wooden  splint)  niny  be  worked  in  as  the  l)andage  is  being- 
applied.    The  n)ller  shoutd  be^rmly  drawn,  so  that  a  considerable  press- 
ure may  be  exercised  upon  the  part,  to  prevent  the  oozing  usually  st^  prtj- 
fuse  after  E.smarch'8  bandage  has  been  applied.     The  elasticity  of  the 
cotton  distributes  the  pressure  equally,  and  controls  haemorrhage  without 


L»*;l 


Fio.  m. 


causing  discomfort.  It  is  the  j)ractice  of  some  surgeons  not  to  apply  a 
single  ligature  in  this  operation,  but  to  rely  wholly  upon  conipressitm  for 
the  control  of  bleeding.     It  is  better  to  search  for  aud  tie  the  lui'ger 
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.  which  may  have  been  divided.     The  limb  is  allowed  to  remain 

Bdl«turbed  for  from  ten  to  thirty  days.    The  drills  ai*e  removed  at  about 

u'Dd  of  the  fourth  week.     As  in  all  the  antiseptic;  operations,  the  indi- 

itioos  for  a  change  of  dressing  are  haemorrhage,  high  tempemtures,  and 

BIHwiiion  of  the  di.seharge  beyon<i  the  zime  of  asepsis.     AVhen  the 

.  isdre-ssed,  oaivful  antiHejtsis  nlunild  be  pmctired.    Recovery,  with 

anrhylosis  in  the  straight  jtosition,  is  the  resiilt.     No  effort  at  passive 

3n  shonld  l)e  entertainecl.     This  operation  has  met  with  remai'kable 

Bccess  within  late  years.    The  tlrills  or  nails  should  always  be  prefenvd. 

Thtn  they  ran  nut  be  obtained,  the  parts  may  be  held  in  ai)po.siti<m  by 

liring  the  iKmes  together  and  applying  an  intemipted  plaster-of-Paris 

Dp,  as  shown  in  Fig.  397. 

The  AtiAir-Joi  ft  (.—For  the  complete  exsection  of  the  articular  ends 

f  the  tibm  and  ti  bu  la  and  the  astragal  us,  proceed  as  follows  ;  Commence 

incision  on  the  internal  surface  of  the  tibia,  about  two  inches  above 


^-■^ 


^.5s-:^ 
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>  tip  of  the  inner  malleolus,  and  carry  it  directly  down  tn  this  point, 
ItliKuce  directly  forward,  from  one  inch  to  one  inch  and  a  half  along 

fl"-- tarsus,  in  the  direction  of  the  metatai^al  bone  of  the  great  toe  (Fig. 
A  like  L-shaped  incision  is  made  upon  the  fibular  side  of  the  joint 

%  39ft).    These  incisions  divide  all  the  tissues  down  to  the  bone.    With 


'^ 


Fi».  400. — Volknutm'i  uitorior  HpUot. 


\ 


■  Sayre  elevator  lift  the  periosteum,  with  its  attachments  to  the  super- 

ni  soft  tissues  undisturbed,  from  the  diseased  portions  of  bone.     Ex- 

f  the  outer  malleolus  and  fibula  as  high  as  it  is  deemed  necessary  to 

tore  this  bone,  and  divide  it  with  the  exsector  (or  chisel).     As  soon  as 

'  piece  is  removed  the  joint  is  thoroughly  exposed  to  view.     Now, 
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further  lift  the  penosteum  of  the  tibia  and  tarftus,  and,  by  forciblj 
ing  the  foot  inward,  dislorate  the  tibia  and  inner  malleolus  ou 
through  the  wound  tm  thp  libiUar  side.  The  diseased  surface 
sawn  off  with  an  oi\Iiiiary  saw,  or  with  the  exsector.  The  sei'tion  tl 
the  astragalus  may  be  made  with  a  gouge,  chisel,  or  a  key-hol 


Usually  no  vessels  of  importance  are  wounde<l  in  this  dissection, 
by  keeping  beneath  the  periosteum,  they  are  lifted  with  the  lissuei 
periosteum  should  not  be  elevated  over  the  healthy  Iwme.  Thi^ 
surfaces  are  now  brought  in  apposilion,  so  that  the  foot  will  be 
angle  of  &0*  with  the  axis  of  the  leg.    Fixation  may  be  secured  b; 
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Fio.  40S.—  Tlie  frmi  after  txM'ctioi.   ii  ilu-  .-tr^t.'iiliM 
■ntl  uticulur  eads  of  tibU  huU  fibuk. 


ith  small  steel  drills,  carrieii  obliquely  fi-om  above  downwai-tl, 

on  the  int*.*nial  asi>e(:t  of  the  tibia  and  the  exlenuil  surfare  t»f 
a,  and  passing  Into  the  nstingalu^  (in  the  siime  manner  as  at  the 
lie  wound  should  be  closed  with  catgut,  leaving  a  small  di-ainage- 
Kiss  out  i)n  each  side.  The  rubber  should  not  be  i)emntted  to 
eon  the  bones.  An  antiseptic  dressing  is  now  applied,  and  the 
.  leg  placed  in  a  fracture-box  and  padded  to  hold  it  motion- 

tbe  drills  are  not  employed,  the  parts  should  be  held  in  ap- 

while  a  jilaster- of- Paris  dressing  is  aj>pli)'d,  wliirh,  l}eing 
s  fenestrated  i>n  both  sides  over  the  wounds,  in  tlie  s!mie  man- 
hown  in  Fig.  350.  Or  a  Volkniann's  splint  (Fig.  400)  may  be 
to  the  anterior  extremity 

>t  and  leg,  and  the  ]mrts 

plaster  of  Paris,  or  sim- 

This   splint    may   l>e 

woo<i,  or  sheet-  or  hoop- 

erly   padded  with  anti- 

Mize.     A  useful   substitute 

made  from  several  pieces 

i.ph-wire. 
be  bones  are  not  extensively 
kI,  a  single  L-shaped  incision 
iffipft  to  expose  the  joint,  and 
idlnme  can  lie  removed  with  the  gouge  or  A^olkmann's  spoon,  and 

Ipening  made  for  di-ainage.     This  operation  is  always  to  be 
preferred  at  the  ankle. 
^^'  When,  in  an  exsection  of  the  ankle,  the 

-^'"'^  astraffalus  is  so  much  involved  that  its  m- 

"**"  moval  is  neces.sar>',  the  upper  surface  of  the 

OS  calcis  should  be  smoothed  off  with  the 
chisel  or  key-hole  saw,  and  brought  up  in 
apposition  with  the  phvne  surface  of  the 
bones  of  the  leg.  Fig.  402  repi-e.sents  a  foot 
after  recovery  upon  which  I  did  this  opera- 
tion in  1885. 

Tfie   iShofdder-Joint. — Exsection  of  the 

ti\^^^  head  of  the  humerus  is  readily  effected  by 

I     ^^—  a  single  straight  incision,  about  tive  inches 

I  in  length,  made  fn)m  the  acromion  process 

'  directly  down   the   arm,  parallel   with  and 

splitting  the  tibei-s  of  the  delt<»id  (Fig.  403). 
The  periosteum  should  be  cjii-efully  lifted  as 
far  as  the  ostitis  extends,  and  the  soft  tis- 
sues about  the  capsule  mised  with  the  ele- 
vator. The  edges  of  the  wound  should  Iw 
held  wide  apart  by  blunt  retractors,  and  the 
tendons  of  insertion  of  the  supra  and  infra 
spinatus,  teres  minor,  and  subscapulai'is  di- 
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FlO.   404.— Lnl, 
showin/  tl 
cles  immi'ii  ' 
lur  Iwunit'iiU 
Bnuuo. ) 


■"     ■    swticn  throuffh  tlio  nbouMfr-j-iiDt, 

•f  ihu  bones,  1iK«™«'ntK.  nnd  (iium- 

;  I  It  tlic  artlealition.     1,  Tlio  oapsu- 

'Hf  Tti«  acromiini.     8,  EiiiphyniiL    (Aflcr 


vitled  close  to  the  tuberoRities  with  the  cnrved  blunt  srissora.  The  sheath 
for  the  lung  head  of  the  biceps  should  be  laid  open,  and  this  tendon  held 
aside.  If  the  exsector  is  used,  the  bono  should  now  be  divided  at  the 
limit  of  the  disease.     When  the  section  is  completed  a  strong  hook 

should  l>e  fastened  into  the 
end  of  the  upper  fnigment, 
in  order  to  lift  it  and  facili- 
tate the  separation  of  the  soft 
tisanes  on  the  inner  and  nn- 
der  surface  from  the  b<:me  and 
capsule.  The  capsular  liga- 
ment should  be  trimmed  from 
the  margins  of  the  glenoid 
cavity  and  remo\*ed  with  the 
liead  of  the  humerus.  All 
diseased  tissues  should  be 
dissected  out  with  the  curved 
scissors,  and,  if  the  head  of 
the  scapula  is  involved,  all 
disorganizeil  bone  should  be 
scrni>ed  away  with  the  spoon 
or  rongeur.  If  the  exsector  can  not  l)e  had,  the  cai)8ule  should  be  di- 
vided and  the  head  of  the  bone  dislocated  upward  through  the  wound. 
The  division  is  then  made  with  a  narrow  saw,  taking  the  precaution  to 
protect  the  soft  parts  from  injury.  Upon  examining  the  wound  left 
after  this  operation,  it  will  be  seen  that  the  deepest  portion  is  behind  and 
to  the  outer  side  of  the  end  of  the  shaft.  Into  this  depression  carry  a 
closed  dressing-forceps,  and  bore  through  to  the  skin,  pointing  the  in- 
strument to  the  inferior  and  outer  aspect  pf  the  arm.  Divide  the  skin 
over  the  point  of  the  forceps,  dilate  the  opening  by  separation  of  the 
handles,  and  dmw  a  diainage-tTibe  from  below  upwanl  through  the  hole. 
A  8ec(md  shorter  tube  should  make  its  exit  through  the  anterior  and 
lower  angle  of  the  wound  of  incision,  and  the  wound  closed  throughout 
with  catgut.  The  forearm  should  be  held  in  a  sling  or  fastened  across 
the  abdnmen.  The  application  of  Ksmarch*s  Ixindage,  and  the  nibber 
tubing  in  the  axilla  and  over  the  clavicle  and  scai»ula,  renders  this  oper- 
ation practically  bloodless.  The  rate  of  mortality  is  exceedingly  low. 
With  careful  antisepsis  it 
is  practically  without  dan- 
ger to  life.  A  second  oper- 
ation for  the  removal  of 
dead  bone  is  occasionally 
retjuired. 

The  Elbow-Joint— Flex. 
the  forearm  on  the  arm  and 
make  a  straight  incision, 

commencing  in  the  middle  of  the  posterior  aspect  of  the  humerus,  about 
one  inch  above  the  condyles,  and  extending  over  the  center  of  the  olec- 
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prrtoess,  along  the  uln.ir.  for  from  two  to  three  inches  (Fig.  405). 
tissues  should  be  cjirefully  lifted  from  the  bone  and  capsule,  and 
tn  either  eide  hy  blunt  retnictors.  When  the  trough  between  the 
anon  and  internal  condyle  is  approached,  exlnicare  shouUl  Im?  taken 
to  woui»d  the  ulnar  nene,  which  passes  in  this  groove.  It  may  be 
lidwl  l>y  kt'epinf^  close  to  the  bones  with  the  knife  or  elevator.  After 
|iosrerior  li^ami^nt  is  divided,  the  olermnnn  may  be  displaced,  and, 
^involved  in  the  destructive  ostitis,  may  now  be  sawn  off  in  order  to 
(iliuite  the  operatiun.  The  articular  end  of  the  humerus  should  be 
1,  as  liigh  as  the  point  of  section,  by  peeling  off  the  soft  tissues 
the  periosteum,  after  which  a  retractor  is  applied  and  the  bone 
Tidwl  with  a  Butcher's  saw  or  the  exsector.  This  line  of  section  should 
heal  an  angle  of  yo°  to  the  shaft  of  the  humerus.  The  ends  of  the  ulna 
snd  mdius  may  now  be  I'eadily  displaced  backward,  exposed  to  the  t)oint 
o( section,  and  divided  on  a  line  parallel  with  that  through  the  humerus. 


>? 


W 


■Ul'*'- 


— LoQgituiliaal   MX-tion    liin>tit;h    Ihu  elbnw-jaint,     1,  KaiIirI  nerve.      Sapcrficitilly  on   tbe  flczOT 
■urlaM  tli«  uitfiliuH  twilic  vcia  ia  wcu  cut  ficruet.     (AUcr  tiniuuc.) 

^k  all  the  joint  exsections,  a  careful  dissection  of  all  the  diseased  cap- 

kwd  soft  part8  must  be  made.     The  wx)iind  is  drained  fi'om  the  most 

fifient  portion,  and  closed  with  catgut  sutures.     An  anterior  splint, 

nously  fitted  to  the  arm  and  forearm,  and  fashioned  so  as  to  hold  the 

half  way  between  flexion  at  a  right  angle  and  complete  extension, 

|*nip])wl  with  gauze  and  laid  on  the  anterior  aspect  of  the  extremity, 

6xed  by  a  roller  to  the  arm  and  foi-earra,  to  within  a  few  incbes  of 

incision.     A  sublimate  dressing  is  next  applied  to  the  w^ound,  with 

iUju  ami  protective,  and  a  bandage  over  this  to  etfect  compression  and 

\hf\U\  it  in  position.     When  a  change  of  dressing  is  required,  tlus  last 

iige  only  is  removed.    The  rule  in  this  exsection  is  ftbnms  anchylosis, 

I  limited  motion  of  the  joint  and  function  of  the  extremity. 

^lif»n  of  the  elbow  is  not  a  dangerous  pitH-ednre,  and,  alfhongh 
usually  attended  with  the  success  which  follows  some  other  opera- 


(AlWr  Ekiiuircli.) 

the  after-treatment.  Moreover,  it  is  more  apt  to  be  followed  by  failure, 
resiiltin;^  in  amputation.  Of  the  two  procedures — viz.,  the  double  lateral 
and  parallel  Incisions  (Fig.  407),  and  the  sinjtrle  hmgitndinnl  dorsal  inrlsion 
(Fig.  408)— the  latter  is  preferable  when  the  destructive  pi-ocess  is  not  so 
extensive,  and  when  the  spoon  or  gouge  may  be  used,  while  the  former 
will  give  the  freest  access  to  the  bones  when  the  saw  or  exseclor  va  to 


Fid   40B.— Eaouinh'fl  interrupted  epiint  for  cXMctioo  oT  tlic  urisL 

be  employed  in  the  removal  of  a  large  portion  of  the  bones  which  enter 
into  the  comjwsition  of  this  joint. 
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FiQ.  410.— Tie  *^'ine  niJiilitd. 


lu  the  operation  with  a  single  dor- 
sal incision  the  wrist  sliould  be  made 
prominent,  by  Hexing  the  hand  on  the 
forearm,  and  the  integument  divided 
along  the  tendon  of  the  extensor  com- 
munis digitorum,  which  goes  to  the 
index -finger,  the  incision  extending 
from  the  middle  of  the  mefacai-pus  to 
one  inch  and  a  half  abuve  the  tip  of 
the  styloid  processes.  The  tendon  may 
be  retracted  to  the  side  most  conven- 
ient. The  posterior  segment  of  the  nn- 
nular  ligament  is  divided,  and  the  tis- 
anes lifted  from  the  bones  with  the 
elevator.  The  end  of  the  mduis  should 
be  removed  with  the  exsector  or  gimge, 
when  the  carpns  may  be  displaced 
backward  through  the  incision,  and 
removed  wholly  or  in  pieces  When 
the  section  is  completed,  the  surfaces 
should  be  brought  in  api>09ition  and 
fixed  upon  a  wtdl-adjusled  anterior 
splint.  Or  an  interrupted  dresHJng  may 
be  applied  by  incasing  the  forearm  in 
plaster  of  Paris  to  within  an  imdx  of 
the  incision,  and  the  lingers  and  hand 
in  the  same  material,  back  as  far  as 
the  anterior  limit  of  the  wound.  A 
piece  of  hoop-iron  (or  several  pieces 
of  t«Iegraph-wire  twisted  into  a  single 
piece)  is  shaped  as  shown  in  Fig.  409, 
incorporated  into  the  j>laster  ii]>on  the 
arm,  and  made  to  loop  over  the  wrist 
to  the  lips  of  the  lingers,  where  it  is 
tamed  back  underneath  the  hand,  and 
is  fastened  to  the  fdaster  here  by  an 
nddirinnal  gypsum  bandage  (Fig.  410). 

In  the  other  ox)enition  one  incision 
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is  made  along  the  outer  and  dorsal  aspect  of  the  metacarpal  bone  oi 
little  finger,  over  the  styloid  of  the  ulna,  and  one  inch  along  this  I 
The  radial  incision  should  commence  on  the  dorsnm  of  the  metaca 
bone  of  the  index-finger,  pass  backward  and  slightly  toward  the  n 
surface  of  the  forearm  to  a  point  half  an  inch  above  the  tip  of  the  sty 
process,  and  thence  directly  upward  along  the  dorsal  aspect  of  the  rad 
In  extensive  operations  it  may  become  necessary  to  divide  the  tendoi 
the  extensor  ossis  metacarpi  pollicis,  which  is  crossed  by  the  incisi 
When  done,  the  ends  should  be  reunited  by  silk  sutures  when  the  o] 
ation  is  finished.  The  tissues  are  lifted  from  the  bones  and  capsnli 
before,  and  the  sections  made  with  the  exsector  or  key-hole  saw. 


CHAPTER  XIV. 


REOIONAL  SURGERY.— THE   HEAD. 


TinrwTs  of  the  Sf^aJp. — The  Txnnst  coinmon  tumors  of  the  scalp  are 
cysts.     They  are  (^ngenilal  and  acquired. 

Conrjeniial  cysts  are  rare  as  compared  with  the  acquired.  They  are 
deeply  sitnated,  being  beneath  the  skin,  and  not  infrequently  lielow  the 
fascia  and  muscles.  Their  contents  are  chiefly  white  or  yellow  fluid,  and 
at  times  hairs.  Each  tumor  may  consist  of  a  single  cyst,  or  there  may  be 
several  grouped  together  (multilocular),  the  mass  mrely  attaining  a  size 
greater  than  an  inch  in  diameter.  If  left  alone  they  may  alcerate  from 
pressiiPe  or  injury,  or,  in  rare  instancies,  may  rause  atn)phy  and  perfnra^ 
tion  of  the  calvaria  and  dura  mater.  They  should  be  removed  in  early 
childhood.  The  operation  consists  in  dissecting  out  the  sac,  with  its 
contents.  As  a  rnle,  small  wounds  of  the  scalp,  situated  where  a  scar 
will  not  l>e  apparent,  do  not  need  to  be  stitched.  The  edges  should  be 
\  approximated  and  held  thus  by  a  dressing  of  sublimate  gauze  and  a 
bandage. 

Acquired  cysts,  commonly  called  "wens,*^  are  of  two  varieties,  one 
doe  to  retention  of  sebum  in  a  sebaceous  follicle,  the  duct  of  which  has 
l:>een  obstructed  ;  the  other  caused  by  extravasation  of  blood,  where  the 
t  has  been  absorbed,  leading  the  serum  more  or  less  stained  by  the 
lomposition  of  hasmatin.  They  are  round,  smooth  tumors,  are  super- 
rial,  and  found  moat  frequently  upon  the  upper  and  posterior  jwrtion 
)f  the  scalp.  They  are  mostly  multiple,  are  unilocular,  and  contain  a 
|Lj:ninulur,  cheesy  subslnnce.  The  treatment  is  removal  with  the  knife. 
^he  hair  should  be  shaved  from  the  tumor,  and  for  a  slight  distance  be- 
^'ond  its  base.  Complete  anmsthesia  can  be  obtained  by  injecting  about 
TR  XX  of  a8-per-cent  solution  of  cf)caine  in  the  line  of  incision,  and  anMind 
he  base  of  the  tumor.  With  a  sharp  bistoury  transfix  the  mass  through 
Sts  base,  and  lay  it  open.  The  integument  over  the  center  of  the  tumor 
■^ill  he  found  exceedingly  thin  (not  thicker  than  ordinary  writing-i)ai)er>, 
and  may  be  easily  sejmrated  from  the  thickened  sac,  which  should  now 
"be  seized  with  a  strong  pair  of  forceps  and  torn  out  of  its  bed.  If  any 
strong  adhesions  are  found  they  should  be  divided  with  the  blunC 
eciMors. 

Sebaceous  cysts  occasionally  become  inflamed,  the  capsule  breaks 
down,  the  contents  escajie,  and  a  mass  of  gran  ukUlofi-tis sue  replaces  the 
original  tumor.    The  new-formed  capillaries  in  this  tissue  frequently  give 
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way,  causing  repeated  hcemorrhage.    They  should  be  scrajwd  ont  with 
sharp  spoon,  and  the  sac  removed  by  dissection. 

I/orns^  or  dense  epitlieluil  outgrowths,  are  oroasiDnally  s*M?n  uikhi 
Bcnip  and  face,  yome  of  these  excrescences  attain  large  size.  They 
should  l>e  removed  by  an  elliptical  incision  around  the  point  of  atta(.-h- 
nient.  The  incision  should  remove  the  entire  thickness  of  the  inlegu- 
nient. 

Lipomatay  or  fatty  tumors,  are  of  infrequent  occurrence  beneath  the 
Bcalji,  and,  on  account  of  the  dense  integument,  they  grow  very  slowly, 
and  rarely  attain  large  si/^.  The  diagnosis  between  sebareoua  and  laliy 
tumors  of  this  region  is  not  always  easy.  The  treatment  is  removal  by 
dissection,  which  is  easily  eifeeted  by  lifting  the  tumor  from  its  rajK 
sule  ^vith  the  finger  or  the  blunt  scissors.  The  capsule  need  not  Iw  xe- 
moved. 

If(Bt>i,  port-wine  laarks,  and  other  xiuculnr  tumors,  are  (initc 
common  upon  the  scalp.  They  have  been  treated  of  in  a  previoM 
chapter. 

PapiUomata,  or  warfSy  occasionnlly  covering  a  large  territory,  m 
found  in  this  region.  In  one  case  which  came  under  my  care  a  flat  pflpO- 
loma,  two  inches  in  width,  extended  from  the  right  temple  to  the  miilill* 
line  of  the  scalp.  They  should  be  clipped  closely  with  the  cune<i  sris- 
s»n-s.  their  buses  bnrned  %vith  the  nctual  cautery  or  nitjic  acid,  and  the 
operation  repeated  until  a  cure  is  effected. 

Elephantiasis,  or  general  thickening  of  the  scalp  from  connective 
tissue  new-formation,  is,  fortunatelj-,  rarely  met  with.  Ligation  of  tbe 
vessels  feeding  the  diseased  area  will  atfoi'd  temporary  relief,  and  is* 
justifiable  procedure. 

Jlitmatmna  has  been  considered  in  the  chapter  on  "Wounds  of 
Scalp. 

Abscess  of  the  scalp  requires  free  incision,  irrigation,  and  drainaj^. 
Any  diiubts  as  to  the  character  of  the  swelling  may  be  di.ssipated  by  ex- 
ploration with  the  hyix>dermic  syringe  and  a  gix)d-sized  needle. 

Pneumatocele,  or  ^^  air-tumor,^  is  occasionally  met  with  beneath  tfc« 
scalp.  It  results  from  disease  or  fracture  of  some  of  tbe  bones,  jierm^- 
ting  communication  with  the  cavities,  as  the  frontal  sinus,  or  the  Easu- 
chian  tube,  etc.,  and  the  escape  of  air  beneath  the  skin.  Evucuationof 
the  contents  by  pressure,  with  or  without  puncture,  and  a  compress*'' 
prevent  recurrence,  will  produce  intlaramatory  adhesions  and  cai; 
cure. 

Ostitis,  or  pen'ost  it  is,  is  not  uncommon  in  (hecalvaria.  Thecal 
are  the  same  as  for  ostitis  elsewhere.  Great  care  should  be  obser^'ed 
the  treatment,  on  account  of  the  pi-oximity  of  the  meninges  and  bi 
Ostitis  with  exfoliation  demands  early  recognition  and  immediate  opei* 
tive  interference.  A  free  horseshoe  or  crucial  incision  should  1*  oail^ 
and  all  the  diseased  bone  removed  with  the  sharp  spoon.  When  iW 
exfoliation  is  contined  to  the  outer  table  of  the  skull  the  progntiets  is 
favorable.  The  wound  should  l>e  kept  oi)en,  well  drainwl,  and  allnwM 
to  heal  by  granulation.     If  pus  is  found  beneath  the  inner  table,  ea< 
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of  tile  bone  shonld  be  cut  away  with  the  rongeur  to  permit  the  free 
escape  of  uU  of  the  x>r<*<iucta  of  inflammation.  The  patient  should  be 
required  to  rest  in  the  position  which  secures  most  j>erfect  drainage.  A 
loo«e  antiseptic  dressing  should  be  applied. 

OsteoiMiy  or  ea-ostosiSy  occurs  quite  frequently  upon  the  bones  of  the 
skull.  When  not  due  to  sj'philis  they  should  be  removed  early,  by  the 
g<mge  or  chisel,  as  there  is  always  dauKtr  of  pi-essure  upon  important 
organs  if  allrtwed  to  remain.  Syphilitic  hyperostosis  requires  the  specific 
treatment  given  for  tliis  dyscrasia. 

Eiicejjhalooele^  or  hernia  oerebri\  is  a  protrusion  of  the  brain-substance 
through  an  opening  in  the  calvaria.  This  condition  usually  occurs  iu 
children  suffering  from  hydrocephalus,  the  protrusion  taking  place 
through  the  abnormally  enlarged  /(/ntanellen.  The  dura  mater  snr- 
rftunds  and  is  carried  in  front  of  the  mass,  lying  in  contact  with  the  peri- 
cranium. When  the  meninges  alone  protrude,  the  tumor  is  known  as  a 
menijiffocele. 

Hernia  cerebri  may  occur  after  perforation  of  the  skull  from  any 
cause,  as  fracture  or  necrosis.  More  tre- 
quently  the  mass  which  protrudes  is  made 
up  of  a  granulation-tissue  containing  no  ele- 
menta  from  the  bi-ain-snbstance,  while  at 
times  these  masses  are  composed  of  both 
brain-  and  granulation-tissue  (Fig.  412).  The 
character  of  the  tumor  will  be  recognized 
from  its  rapid  development  after  perforation 
of  the  calvaria. 

TreatmenL^Wh&M  the  mass  is  small,  and 

is    jnst  beginning   to  project,   compression 

shonld   he  employed   to   prevent  a  further 

jjrotrusion.     It  is  not  safe  to  attempt  a  re- 

<lnction  of  the  tumor.    The  hair  should  be 

ehaved  from  the  sciili.)  near  the  opening  and 

viisiafection  accom])lished  by  sublimate  irri- 

jB^tion,  and  a  compress  of  sublimate  gan/e 

sind  absorl)ent  cottiin  applied.     Tf  the  tumor 

<loes  not  rapidly  slotigh  away,  it  should  be  removed  at  the  level  of  the 
scalp  with  the  elastic  ligatnre  or  the  actual  cautery. 

Sarcoma  (»f  the  duni  mater  is  a  grave  condition,  fortunately  of  infre- 
qnent  occurrence.  In  the  process  of  development  the  tumor  is  apt  to 
cause  absorption  of  the  calvaria,  and  finally  perforation.  This  usu- 
ally ot^curs  Umg  affair  symptoms  of  pressure  from  within  have  been  de- 
veloped. If  the  pjitient  survive  the  compression  of  the  brain,  the  tumor 
ultimately  underg<x*s  necrosis  and  breaks  down  into  a  dirty  mass,  in 
which  the  process  of  ulceration  is  accompanied  by  frequent  hsemorrhage. 
Carcinoma  of  the  meninges  may  occur  as  a  result  of  metastasis,  al- 
though rarely  if  ever  occurring  primarily  iu  this  situati<in. 

In  sarcoma  and  carcinoma  of  the  dura  mater  little  more  can  be  done 
than  to  relieve  pain  by  the  employment  of  narcotics. 


FiiJ.  41'^. — MwM  oiiip-Tne-l  ftf  titnln^ 
!iuh*tunce  anil  ernniilnliou-ciapuv, 
n-rnovcd  by  I>r.  K,  J.  Uiull  trrtm 
a  boY  who««  ekull  luul  been  ftwav- 
urod.    KuKt  sue. 
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lI(/drocepkalu8  is  primarily  a  disease  of  the  arachnoid  and  pia 
mater.  It  is  a  disftase  of  childhood,  resxilting  from  inherited  tiil>phni- 
losis.  The  jj:n»ss  lesion  ia  a  riunsufhition  of  u  serous  tluid  frnni  lh»*  pia 
and  arai'liuiiid  inUi  the  cavities  of  the  ventricles,  llie  ararhuoid,  and  »nl>- 
aiiichnoid  spaces.  Distention  of  the  ventricles,  compression  of  the  brain- 
substunce,  separation  of  the  sutures,  enlargement  and  defurmity  of  tb* 
he;id,  pmjectiou  of  the  eyeballs,  downwaixl  squint,  and  loss  of  cernhwl 
function,  are  the  symptoms,  invariably  ending  in  death. 

Treatment. — Tapping  will  at  times  relieve  the  more  urgent  sy 
toms  of  distention  and  compression.  Careful  an tisejtsis  .should  Iwpnw 
ticed,  and  the  aspiration  made  through  one  of  the  lateral  angles  of  tl» 
anterior  fontanella.  A  small  needle  should  be  introduced,  and  thw 
or  four  ounces  slowly  withdrawn,  the  operation  occu])ying  ivunx  Ui^n 
to  thirty  minutes.  This  treatment  is  palliative,  and  is  only  juttlifi- 
able  in  the  effort  to  relieve  the  suffering  of  the  patient  A  cm*  b 
impossible. 

Wounds  of  the  scalp  should  be  treated  as  woonds  of  other  i»ai1aof 
the  integument.  Incisrd  wonnds  shonld  be  rendered  asejjtic.  ami  nisiy 
be  closed  by  sutures,  or  the  edges  brought  into  apposition  by  a  sublimale- 
gauze  compress  and  bandage,  according  to  the  extent  and  location  of  ike 
injury.  Sutures  are  as  well  tolerated  here  as  elsewhere.  When  there  is 
no  especial  desii-e  tf)  avoid  a  scar,  sutures  may  be  omitted,  unless  the  wound 
is  so  extensive  and  gjiping  that  apposition  can  not  be  effected  by  com- 
pression. Silk  is  preferable  in  stitching  wonnds  of  the  scalp.  The  huir 
slKjuld  be  trimmed  for  a  fourth  or  half  inch  from  the  edges  of  the  wouwl 
AVhen  no  laige  vessels  have  been  divided,  the  introduction  of  the  sumn* 
will  suffice  to  arrest  the  bleeding.  It  is  a  safe  precautirm  t^)  insert  a  small 
twist  of  catgut  into  one  angle  of  the  wound  to  secure  drainage  in  rosenf 
suppuration. 

Lacerattd  wounds  of  the  scalp  are  at  times  very  extensive  and  fnf- 
midable.  Several  instances  are  reported  of  complete  avulsion  of  Ihe 
female  scalp  fi-ora  the  entanglement  of  the  hair  in  machinery.  In  inch 
cases  transplantation  of  integument  becomes  necessary,  in  oitler  to  pifr 
vent  ostitis  from  denudation  of  the  calvaria.  Ordinary  lacerated  wniiiHt* 
should  be  rendered  aseptic,  and  treated  by  a  compress  of  suhlimiiff 
gauze,  No  sutures  should  be  employed,  except  when  a  scar  V6  10 
be  avoide;!,  and  then  only  after  the  torn  and  bruised  edges  have 
trimmed  off  with  the  scissors. 

Contused  wounds  of  the  scalp  are  usually  followed  by  mai'ked 
ing,  due  to  extravasation  of  blood  (hfematoma)  beneath  the  ijericmnitti 
The  treatment  consists  in  cold  applications,  by  means  of  the  ice 
cloths  taken  from  ic;e-water.     If  suppuration  occurs,  incision  shoul 
promptly  made.     A  form  of  serous  cyst  sometime^s  results  from  hiP*9* 
toma  of  the  scalp.     It  should  be  treated  by  aspiration,  and,  if  one  or  W 
evacuations  do  not  effect  a  cure,  it  should  lie  incised,  and  the  cyst'rtB  j 
dissected  out. 

Gunshot  wounds  in  this  jiart  require  no  especial  consideration. 

Punctured  wounds  of  the  scalp  ai*e  not  serious,  as  a  rule,  wlie: 
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00  is  introdncetl  through  the  wound,  and  when  the  bones  are  not 

ited. 

Vftidratinrj  Wounds  of  the  Skull, — When  a  forei^  body  has  pt^ne- 

tnr«i  thi*  cranial  cavity  and  passed  out,  and  the  patient  sunives  the  im- 

Bdiiaie  effect  of  the  accident,  the  wounds  of  entrance  and  exit  should  1m? 

I  dtBQsed  of  Unv.-e  fnigment.s  of  bone,  or  any  foreign  body.    To  acct>mplish 

I  ^  itiiill  be  not  only  justifiable,  but  often  impei-ative,  to  enlarge  both 

openings,  by  use  of  the  trephine,  and,  while  employing  strict  antiseptic 

premutions.  to  secure  free  drainage  for  the  discharge  of  blood  or  other 

finidB  from  the  track  of  the  missile.     When  severe  intra-craniiU  hjcmor- 

A»ise  occurs,  no  attempt  should  be  made  to  arrest  it  by  x*lngging  the 

ivonids  through  the  skull,  for  fatal  compression  of  the  brain  might  thus 

Molt.    If  the  ve-ssels  invohwl  can  not  be  reached  from  the  enlarged 

oi)«ui]gs,  and  secured  by  hmmostatic  forceps  or  the  ligature,  the  head  of 

the  jaitient  should  be  elevated,  in  ortler  to  diminish  the  pressure  at  the 

bieeiiing  pidnt.     This  may  in  part  l>e  aided  by  ligation  of  the  extremi- 

,  as  heretofore  described. 

there  is  only  a  single  opening,  and  the  body  is  lodged  within  the 
Bium,  a  careful  inspection  should  be  made  about  the  wound  of  en- 
Dce,  and,  if  the  presence  of  the  missile  can  l>e  i-ecognized,  it  should  l>e 
Bce  extracted,  even  if  the  application  of  the  trephine  is  i-equired.  M 
J  bullet  shall  have  entered  the  stibstance  of  the  brain — which  can  be 
determined  in  part  by  the  careful  employment  of  a  light  N61aton*8  probe, 
pruvidod  with  a  good-size<l  porcelain  tip,  introduced  through  the  wound  in 
tbvKkull.  sufBciently  enlai-ged  by  the  trephine— the  probabilities  are  that 

f***"ia  pass*ed  through  the  bniin  in  the  line  of  i»rojection  of  the  missile, 
b  lodged  beneath  the  skull,  at  or  near  a  point  dii^ectly  in  the  line  of 
'x'tion.     This  conditit)n  was  found  to  exist  in  the  remarkable  case 
.       .1  on  by  Prof.  W.  F,  Fluhrer,  in  Belle- 
T«e  Hospital,  in  1884.     The  |)atient,  aged  nine- 
teen years,  received  a  pistol-shot  wound,  enter- 
in?  at  the  forehead  and  passing  through  the 
Ittin,  in  the  line  shown  in  Fig.  413.    The  hole 
otentr.4nce  was  enlarged  by  biting  off  the  edges 
of  thc!   lK)ne    with  a    rongeur.     An    alanuing 
tetnorrhage  from  a  vessel  of  the  pia  mater  was 
'XnitroUed  by  a  small  artery-clamp,  or  forceps. 

cplored  was  perpend  i 
'■'>  the  stirface  of  the  table.     A  good-sized  por-     fio.  4l3-FlulIrer•■cweorpel»- 

i^^n-J^ointed  NC^laton's  probe  was  carefully  in-  SifiXBrumMASer^Tu^rer") 
Ineed,  and  allowed  almost  to  find  its  own 
f  la  the  track  left  by  the  bullet.  This  instrument  passed  to  a  dei>th 
six  inches,  where,  a  slight  resistance  being  met  with,  it  w;us  allowed 
I'livmuin.  The  direction  of  the  pi*obe  indicated  the  point  on  the  oppo- 
rite  aide  of  the  skull,  at  which  the  missile  had  most  probably  strtick, 
Thjw^  fourths  f>f  an  inch  below  this  line  the  trephine  was  applied.  Upon 
Doving  the  disk  of  bone  the  dura  mater  apijeared  duik  from  blood 
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effused  beneath  it.  An  jnniaion  was  made  through  this,  nnd  the  truck  o 
tho  bullet  through  the  pia  mater  was  disoovered.  It  had  struck  the  mue 
surface  of  the  advaria,  had  rebounded  with  a  downward  deflection,  am 
was  found  about  half  an  inch  from  the  hole  made  by  the  trephine. 
small  rubber  drainage-tube  waa  jtaased  entirely  through  the  tnwrk  made 
by  the  bullet,  and  left  projecting  at  each  oi^ning.  Irrigation  throujirh 
the  tube  was  not  attempted.  The  wounds  were  dressed  with  iodofynn- 
ized  gauze,  loosely  laid  on,  and  an  antiseptic  dressing  over  this.  The 
patient  recovered  and  returned  to  his  occupation,  suffering  only  with  a 
slight  impairment  of  memory  and  occasional  mustMdar  sjiiisra. 

The  important  lesson  fi-om  this  C4ise  is,  that  the  careful  exploration  of 
the  cranial  cavity,  and  of  the  bniin-substance,  for  the  removal  of  a  f^reigD 
body,  is  a  j-ational  and  justitiable  surgical  ]>roceduro.  The  careful  en- 
ployment  of  a  light,  broad,  dull-pointed  probe  will  enable  the  operator, 
in  a  certain  pro]>orti(m  of  cases,  to  follow  in  the  track  of  a  foreign  body 
and  indicate  its  place  of  lodgment. 

Not  infrequently  compression  of  the  brain  occurs  from  hrpmorrliagti 
l)etween  the  skull  and  the  dum  mater,  or  from  a  collection  of  pus,  exos- 
tosis, depression  of  bone,  or  tumor  within  the  cranium.  Within  recoiJ 
years  researches  in  cerebral  anatomy  and  physiology  have  enabled  sd«B- 
tists  to  determine,  with  accuracy  sufficient  to  justify  the  applicarion  of 
their  conclusions  to  surgical  pi-actice,  from  the  disturbance  of  function 
in  certJiin  portions  of  the  economy,  the  region  of  the  brain  involved  is 
the  zone  of  compression.     That  portion  of  this  subject  which  is  wait 


Fiwiur«  nf  Roliado.    Fimm  of  Sj-lviu. 


Flo.  414.— (HodlflBd  nfter  dumpionoiirc.) 

capable  of  demonstration,  and  therefore  most  practical,  relates  to  tl» 
interference  with  motion  in  certain  muscles,  or  groups  of  musclns,  wWcb 
have  their  *' centers  of  motion"  situated  contiguous  to  the  &ssurd  til 
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RnlaiKlo,  atui  to  certain  disturbances  of  the  mind  and  the  sensefn  chiefly 
located  in  the  cortex  of  the  bniin.  According  to  Liicas-CIiampionni^re,* 
who  adopts  the  conclusions  of  Charcot  and  Pitres,  our  knowledge  of  this 
subject  may  be  summarized  as  follows :  "  In  a  lesion  followed  by  paraly- 
sis of  the  lower  fxite/nii//  the  trephine  should  expos**  the  summit  of  the 
a^cendiiifj  parhtal  conrolntion,  on  Ijotli  sides  of  the  !ipi)er  end  of  the 
fissure  of  Rolando  (Fig.  414).  Of  the  vpper  extremity,  the  middle  third 
of  the  ascending  frontal  convolution,  also  on  both  sides  of  the  center  of 
the  fissure  ;  upper  and  lower  extremities,  both  regions  just  driven  ;  upper 
ea-treinily  alone,  with  motor  aphasia^  foot  of  third  frontal  and  lower 
third  of  ascending  frontal  convolutions,  in  zone  marked  motor  aphasia 
in  Ki|t;.  414.  Vaeial  par<ilysis^  lower  third  of  the  a ftcending  frontal 
und  foot  of  second  frontal  co7ivolutians.  Aphasia  alone,  foot  of  third 
frontal:' 

After  a  careful  analysis  of  all  tbe  cases  of  cortical  lesions  of  the  brain 
published  in  America,  and  a  thorough  review  of  the  results  of  foreign 
investigators.  Prof.  Starr  arrives  at  the  following  conclusions :  f 

*'l.  Various  ]X)wers  of  the  mind  are  to  be  connected  with  activity  in 
various  regions  of  the  l>rain,  the  surface  of  the  organ  being  the  seat  of 
conscious  mental  action. 

'*2.  The  highest 'qualities  of  the  mind — intellect,  judgment,  reason, 
self-control — require  for  their  normal  display  integrity  of  the  entire  brain, 
but  espetnally  of  the  frontal  lobes.  A  change  of  disposition  and  charac- 
ter may  be  considoivd  as  symptomatic  of  disease  of  the  brain,  and,  in  the 
absence  of  <ither  8ymi)toms,  of  disease  of  the  frontal  lobes. 

"3.  The  power  of  sensorj'  perception  is  distributed  over  the  various 
Tenons  of  the  brain  with  which  the  various  sensory  organs  are  anatomic- 
sill.y  connected.  In  these  i-egions  objects  ai'e  not  only  iirst  consciously 
j>erceived,  but  are  also  subsequently  recognized  ;  and  lience  it  is  in  these 
^x^jui^ions  that  the  memoi*y  pictures  are  stored,  by  whose  aid  the  act  of 
recognition  is  accomplished. 

"  (u)  Distnrlmncf'  of  sight,  whether  in  the  form  of  actual  blindness, 
or  of  failure  to  recognize  or  to  remember  familiar  objects,  or  of  hallucina- 
tions of  vision,  may  indicate  disease  in  the  ocrijntal  lobes.  An  examina- 
tion of  the  field  of  vision  will  indicate  which  Uibe  is  affected,  since  blind- 
■3ie98  in  the  right  half  of  both  eyes  may  be  due  to  destruction  of  the  left 
lobe,  and  blindness  of  the  left  luUf  of  both  eyes  may  be  due  to  destruction 
of  the  ri^hl  lobe. 

*'(6)  Disturbance  of  hearing,  either  actual  deafness  in  one  ear  or  hal- 
lucinations of  sound  on  one  side  (voices,  music,  etc.),  may  indicate  disease 
in  the  first  temporal  convolution  of  the  opi>osite  side.  Failure  to  recog- 
nlw»  or  to  remember  spoken  langimge  is  characteristic  of  disease  in  the 
first  temiK)ral  convolution  of  the  left  side  in  right-hande<l  persons,  and 
of  the  right  aide  in  left-handed  pei'sous.     Failure  tu  recognize  printed  or 

*  *' La  trepnoattoD  guld£'e  par  le«  localUatlouJi  cercbrales."    V.  A.  Delahitye  et  Ci«..  Paris, 

^^K  f  "  Conloo)  Lesions  of  tho  Braio."    M.  Allen  Starr,  from  "  AmerlcAD  Joaroal  of  the  Medl- 
^^b^MoM,"  Julj,  16»4. 
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written  language  has  accompanied  disease  of  the  angular  gyms  at 
junction  of  the  temporal  and  occipital  regions  of  the  left  Hide  in 
foreign  and  in  one  American  cas»e. 

'*  (c)  Disturbance  of  smell,  either  as  an  hallucination  or  as  a  loss 
power  to  perceive  odors,  may  possibly  indicate  disease  in  the  tempttru- 
sphemiidal  region  on  the  base  of  the  brain. 

"  (rf)  Bisturbaure  of  taste  can  not,  as  yet,  be  connected  with 
in  any  regi(m.     This  is  due  to  lack  of  care  in  testing  this  sense  iu 
of  brain  disease. 

*'(<•)  Disturbance  of  general  sensation— including  the  .senses  of  toi 
pressure,  pain,  and  temperature,  together  with  the  sense  of  the  1 
of  a  limb — may  occur  either  in  the  form  of  subjective  percept  ions  of 
sensations  without  objective  cause,  or  in  the  form  of  impairment  of  tl 
sensations.     In  either  case  it  indicates  a  disease  in  the  central  conn 
tions,  and  possibly  in  tho  adjacent  ]>ortion  of  the  j>arietal  lobules. 

"  4.  The  power  of  voluntary  motion  of  the  muscles  of  the  opposite  aAi 
of  the  body  is  located  in  the  two  central  convolutions  which  border 
fissure  of  Rolando.  Jfotions  of  the  face  and  tongue  originate  in  the  Iow^t 
third  of  tliis  region  ;  motions  of  the  aim,  in  the  middle  third  ;  motioosol 
the  leg,  in  the  upper  third. 

**  Spasms  in  a  single  group  of  muscles,  or  paralysis  of  a  single  groupof 
muscles,  may  indicate  disease  of  its  motor  area.  Kxten.sive  spasms  or 
paralysis  may  indicate  a  large  area  of  disease  in  this  region  ;  but  if  ninre 
marked  in  a  single  grottp  of  muscles  than  in  others  it  may  indicate  a  snwfl 
focus  of  disease  in  the  motor  aj^ea  of  that  grouj)  affecting  other  motor 
art*as  indirectly  aud  coincidently.  Paralysis  following  spasm  in  vii 
gntup  of  muscles  is  a  characteristic  symptom  of  disease  in  the  cH^ntnl 
region. 

'*  5.  Disturbance  of  the  power  of  speech  indicates  disea.se  in  the  conn^ 
lutions  about  the  fissure  of  Sylviu.s,  on  the  left  side  in  right-handed  pereonir 
and  on  the  right  side  in  left-handed  persons.     If  the  patient  can  uni 
stand  a  question  and  can  recall  the  words  needed  for  a  i*eply,  but  is 
able  to  initiate  the  necessary  motions  involved  in  ai»eaking,  the  d 
probably  in  the  third  fn»ntnl  convolution,  and  in  the  adjacent  jxn 
the  anterior  central  convolution.    If  the  patient  can  not  recognize 
language,  but  can  repeat  words  after  another,  or  can  nse  exclamatiow 
on  being  irritated,  the  disease  is  ])robably  in  the  first  tempond  convola- 
tion.     If  the  patient  can  understand  aud  c^in  talk,  but  replaces  a  vM 
desired  by  one  that  is  unexpected,  the  disease  is  probably  situated  dwp 
within  the  Sylvian  fissure,  or  in  the  white  anbstancft  of  the  brain.  W^ 
involves  the  association  fibers  which  join  the  convolutions  just  nam«i. 

^'  In  making  a  diagnosis  of  cortical  disea.se  cartt  must  be  taken  to  dis- 
tinguish between  direct  and  indirect  local  symptoms;  and  also  to  s*"!*- 
rate  clearly  lesions  of  the  cortex  from  those  of  the  various  while 
within  the  substance  of  the  brain." 

As  far  as  the  disturbances  of  motion  are  concerned,  these  poin 
interest  l>ear  such  clctso  relation  to  the  fissure  of  Rolando  that  it  is 
sai-y  to  determine  approximately  its  location.     Ohamidonni^re's  line  is  16 
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Ittflows :  From  the  posterior  border  of  the  malar  process  of  the  frontal 
btme,  at  the  upper  outer  angle  of  tlie  orbit  A  {Fig.  415)  draw  a  line  A  5, 
directly  backward,  a  distance  of  two  and  four  tilths  inches.  From  B 
daw  a  iM^rjiendicular  line,  one  inch  and  one  fifth  lung,  to  C,  then  from  C, 
npwipl  and  Iwickward,  to  />,  widch  shall  terminate  in  the  sagittal  suture, 
tvoand  one  tifth  inches  directly  l>ehind  the  junction  of  the  coronal  and 
agiital  sutures,  £.  The  point  of  junction  of  the  sa;;itral  and  cin-onal 
SBtures  is  not  always  easily  recognized  in  the  adult.  If,  however,  the 
distance  from  the  i-oot  of  the  nose  (the  naso-frontiil  suture)  to  the  poste- 
mr-inferior  l)oiiU'r  of  the  occipital  protuberance  be  measured,  the  point 
J>{f\g.  416)  will  be  found  to  vary  from  three  quarters  of  an  inch  to  an 


T 
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Fio.  41fi, — (UodidMl  after  Cbampiooni^iB.) 


I  posterior  to  the  center  of  this  line.    The  junction  of  the  sagittal  and 
al  sutures  is  directly  above  the  external  opening  of  the  auditory 
Tlie  researches  of  Ciiampionni^re  may  ))racticiilly  l>e  apidietl  as 
:  In  comi>lete  and  persistent  hemiplegia,  wliere  tlie  history  of  the 
I  may  exclude  extravasation  in  the  deeper  ganglia,  the  center  or  bit 
n&rge-sized  trephine  should  be  placed  in  the  middle  of  (his  line,  at  2 
415),  on  the  side  opposite  tfl  the  paralysis.     If  there  is  loss  of  mo- 
lor  c^mvulsive  movements  of  the  lower  extremity  alone,  the  trt^phine 
Jd  Ije  applied  in  the  upper  third  of  the  line,  at  3.     ^Vhen  the  upper 
jity  alone  is  involved  (the  lesion  being  probably  in  the  middle  third 
^ascending  frontal  convolution),  the  operation  should  be  performed 
site  to  the  middle  and  in  front  of  this  line.     AVhen  simple  aphasia 
ent,  the  trephine  is  to  l)e  applied  at  the  lower  end,  and  well  in  fi*ont 
,  of  this  line,  1.     If,  when  the  button  of  bone  is  removed,  the  cause  of  the 
ppression  is  not  revealed,  the  oi>ening  should  be  enlarged  by  the  ron- 
or  by  reapplying  the  trephine.     The  after-treatment  is  the  same  aa 
aren  in  trephining  for  injuries  of  the  skull. 
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SCKOEEY    OP  TIU!  FacE. 

Wounds. — Incised  wounds  of  the  face  usually  bleed  profuselj.    Th 
two  essential  features  in  treatment  are  to  arrest  htemorrliage  and  secui 
repair  with  the  least  possible  deformity.     When  the  bleeding  is  onl; 
slight^  bringing  the  edges  together  uith  fine  silk  sutures  will  arrea 
it.    When  ligatures  are  applied,  catgut  8h(»iild  invariably  Ije  employed 
Every  wound  of  the  face  should  l.>e  ti-eated  >vith  the  strictest  anii'^epsia 
The  approximation  of  the  edges  should  be  acrompli.shed  with  exactnesa 
The  finest  black  iron-dyed  silk  is  the  best  material,  and  the  interrupted 
suture  should  be  preferred.     If  the  character  of  the  hiemorrhage  necessi- 
tates central  deligation,  the  external  carotid  (not  the  common  tnmk) 
should  be  tied.    This  necessity  could  scarcely  arise  in  an  incised  woood, 
unless  the  internal  maxillary  or  upper  part  of  the  external  carotid  nia 
involved. 

Contusionit  of  this  region  require,  as  in  other  jwirts  of  the  b(»dy,  lool 
jip])lic;itions,  usually  of  cold  water  or  the  ice-bag.  Ecchyraosis  is,  as  I 
rule,  present,  and  is  |)ersisteut  in  the  tissues  about  the  eyes. 

Lacerated  wounds  of  the  face  are  serious,  on  account  of  the  danger 
of  disfigurement  after  repair.  If  the  procedure  does  not  involve  nrndi 
loss  of  tissue,  the  edges  may  be  pared  smoothly  and  united  ^rith  siBt 
sutures,  tinder  careful  antisepsis.  If  there  has  been  extensive  contusion, 
a  small  catgut  twist  drain  should  be  left  at  each  end,  to  guard  against 
rhe  danger  of  infiltrati4)n  of  pus  in  the  subcutaneous  tissue.  In  wounds 
which  involve  the  circular  muscles  of  the  eyes  and  mouth,  great  caW 
must  be  taken  to  guard  against  contractions  and  deformities. 

PunHnred  wound-t  n^quire  no  special  consideration.  Deligation  of 
the  exteraal  carotid  may  be  necessitated  to  arrest  bleeding  from  deep 
wounds  of  the  spheno-maxillary  fossa. 

fil/tot  wounds  of  the  face  are  not,  as  a  rule,  dangerous  to  life,  even  in 
military  practice.  Of  3,312  cases,  in  which  fracture  of  the  bones  of  lb* 
face  occurred  as  a  result  of  shot  wounds,  as  given  in  the  "  Medical  and 
Surgical  History  of  the  Civil  War,"  by  Dr.  George  A.  Otis,  only  340  diinl 
while  of  4,914  flesh  wounds  only  58  died.  In  civil  practice  the  raterf 
mortality  is  still  lower. 

When  the  njissile  has  penetrated  the  spheno-raasillary  fossa,  nrdi- 
vided  any  deep  seated  vessels,  the  necessity  of  tying  the  external  carM 
may  arise.  A  ball  or  any  foreign  body  lodged  in  the  bones  or  tissue?"' 
the  face  sliould  be  immediately  removed,  when  this  can  be  accompli^b'-*! 
without  an  operation  which  may  incur  the  danger  of  deformity.  WTifS. 
however,  the  missile  is  deeply  lodged,  and  is  of  small  size,  it  should  m* 
be  molested  until  thei-e  is  evidence  that  it  will  not  remain  encajwoled 
and  harmless. 

Bones  or  fragments  of  bone  which  have  been  displaced  in  jwrt^  hfli 
not  entirely  stripped  of  periosteum  and  vascular  attachments,  must  not 
be  removed,  since,  if  replaced  and  held  in  proper  position,  they  usually 
become  reunited  to  the  sound  bone. 
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RT   AND    SrBGICAL   DISEASES    OF   THE   EtELIDS   AND   OF  THE   OR- 

BiTAX  Cavity  [yor  including  Lesions  of  the  Globe). 

founds  of  the  eyelicla  and  of  the  circular  muscle  of  the  eye  scarcely 
special  ronsiilRration.     In  incised  or  lacerated  wounds  a  careful 
ition  of  the  edges  of  such  wounds  with  the  finest  silk  sutures, 
Ite  maintenance  of  the  parts  in  a  condition  of  perfect  quiet,  are 
il.    The  sublimate  and  carbolic- acid  solutions  can  not  be  employed 

I  the  surfiice  of  the  eye  is  expostMi.  A  saturated  solution  (about  grs. 
J  of  water)  of  boracic  aci<l  is  to  be  preferred  for  purposes  of  elean- 
,  Contfiaiona  alwut  the  eye  should  be  treated  by  cold  applications, 
a  very  small  and  light  ice-bag,  or  frequent  changes  of  bits  of  linen 
L  taken  from  a  block  of  ice. 

ITnc  J^^ormations. —  Vascular  growths  (nscvi  or  angriomata\  usually 
capillary  variety,  are  not  infrequent  in  the  vicinity  of  the  eye. 
lof  small  size,  not  exceeding  a  half  or  three  fourths  of  an  inch,  they 
I  successfully  destroyed  by  the  hypfxlermic  injection  of  from  two 
minims  of  a  50-per-cent  solution  of  carbolic  acid.     Great  care 
I  be  taken  not  to  allow  any  of  the  solution  to  enter  the  eye. 
Bioval  by  free  excision  is  not  jjracticable  when  the  tumor  is  of  large 
ad  when  the  palpebral  margins  are  involved,  or  when  their  shape 
lation  are  such  that  deformity  is  apt  to  follow  the  excision.     A 
application  of  the  rules  of  i)last.ic  surgery  to  the  region  of  the  eye 
ten  obviate  deformity,  even  after  extensive  dissections  witli  loss  of 
|in  the  vicinitj'  of  tliis  organ.     What  has  been  said  of  the  excision 
eular  growths  applies  equally  to  all  forms  of  neoplasms  in  this 
1  which — themselves  a  deformity,  or  malignant  in  character — require 

hen  the  lower  lid  is  encroached  upon,  it  is  of  the  utmost  importance 
be  j<il])ebral  margin  be  left  intact  for  at  least  one  eighth  of  an  inch. 


,.--  y\ 


H 


Via.  41«. 


Fio.  417. 


ich  more  as  is  consistent  with  the  free  excision  of  the  tumor, 
ion  should  be  parallel  with  the  border.     The  i).ilpebral  bmnch 
ie  ophthidmic  artery,  which  runs  parallel  with  and  about  this  dis- 
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tance  from  the  free  marpin  of  the  lid,  should  not  be  wounded  when  it  is 
possible  to  avoid  it.     When  the  ditssection  is  (M)ni]>!eted,  a  tongue  of  skin 

may  be  slid  from  the  malar  re- 
gion across  the  wound.    Fi)!. 
4\i]  7-epresenls  t)ie  space  left 
after  the  i-emoval  of  a  myiit- 
sarcoma  of  the  fare,  and  l\ 
417  the  method  of  covering  in 
the  deiiciency.    From  the  outer 
angles  parallel  incisions  were 
eontinned    thn^ugh    the   skin 
toward  the  ear.  as  far  as  waa 
necessary  to  secure  integument 
enongh  to  slide  across  the  gap. 
T1h»  transrerse  facial  art*»rr, 
which   runs  almut  one  fourth 
of  an  inch  below  and  parallel  I 
with  the  zygoma,   should  l~)e 
kept  in  the  flap,  which  is  dis- 
sected  up  until  the  end  necu-fl 
est   the  nose   can   be  carried 
across  to  the  edge  of  the  won  nd 
upon  the  nose  and  stitched  at 
Pio.  418.  this  point.    The  lower  border 

is  next  fastened,  nnd  after  this 
the  palpebnil  border  is  stitched  to  the  upper  margin  of  the  tongue  of 
skin  with  the  tinest  suture  ma- 
terial. The  sutures  may  be  re- 
moved in  from  two  to  four 
days.  It  is  necessary  to  arrest 
all  bleeding  from  the  bottom 
of  the  cavity  left  after  a  dissec- 
tion ;  that  from  the  edges  will 
be  arrested  by  the  sutures. 
The  tension  on  the  flap  should 
not  be  so  great  that  the  blood- 
snpply  is  seriously  interfered 
with.  After  the  first  sutui*es 
are  inserted  it  will  l>e  well  to 
wait  for  a  few  minutes  in  order 
to  see  that  the  circulation  is 
established.  Figs.  418  and  419 
are  taken  from  a  i>atient  from 
whom  a  large  na*vus  was  ex- 
cised, and  the  wound  tilled  by 
free  dissection  and  sliding  of 
the  integument  of  the  cheek. 
Little  or  no  eversion  or  drag- 
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;down  of  the  lid  will  follow  in  these  operations  when  carefully  per- 


9ibaceau9  tumors  (retention-cysts)  are  occasionally  met  ^vith  on  the 
'  muface  of  the  lids,  and  in  the  skin  about  the  orbit.  They  should 
bremoTed  by  thorough  dissection  of  the  sac.  When  situated  upon  the 
I  they  rest  l>etween  the  internment  and  the  tarsal  cartilage.  The  line 
of  incision  should  be  parallel  with  the  free  boixier  of  the  lid,  to  avoid 
dividing  the  horizontal  fil>er8  of  the  orbicularis  mnsclo. 
A  more  fr^iuent  swelling  of  the  edge  of  the  lid,  commonly  known  iks 
ty^  {hordeolum)^  results  from  an  inllammation  of  the  sebaceous  and 
follicles  at  the  palpebral  margin.  It  is  a  furuncle  of  the  lid.  The 
Bene  consists  in  early  evactiation  of  the  contents  of  the  boil  by 
ing  with  a  needle  or  lancet.  Warm  or  emollient  applications 
en  the  suppurative  process  and  soften  the  covering  of  epidermis. 
I  Olistmctiou  of  one  or  more  of  the  ducts  of  the  Meibomian  glands 
I  a  swelling  and  inflammation  of  the  gland,  or  tube  behind  the  point 
lotion.  These  protrusions  appeiir  on  the  conjunctival  surface  of 
i  tarsal  cartilage,  and  should  be  treated  by  puncture,  with  evacuation 
[their  contents  by  pressure ;  or  by  pressure  on  both  surfaces  of  the  lid, 
cted  from  tlie  base  toward  the  free  border,  in  the  effort  to  squeeze 
t  the  jdng  and  thus  restore  the  normal  condition  of  the  excretory  duct, 
incision  on  the  under  surface  of  the  lids  should  be  made  parallel 
Ith  the  ducts  of  these  glands.  A  rare  form  of  cystic  tumor,  known  as 
uion^  occasionally  devHlojxs  in  the  substance  of  the  tarsal  cartilage. 
ly  be  cured  by  incision  and  destruction  of  the  sac,  or  by  evacuating 
nontents  and  injecting  one  minim  of  50-per-cent  carbolic  acid  into 
»eyat. 

^Blepharitis  or  inflammation  of  the  lids  may  affect  all  or  a  limited 

lion  of  these  organs.     It  most  frequently  involves  the  ciliary  margins, 

1  is  known  as  blepharitis  ciliaris.     In  rare  instances  the  cartilages  are 

uked.     Acute  hlrphariiis  demands  rest  and  local  antiphlogistic;  appli- 

iims.     Cloths  dipped  in  warm  water  are  in  general  more  agreeable. 

ichronic  blepharitis  ciliaris  the  scaly  covering  of  the  inflamed  borders 

I  the  lids  should  be  removed  by  the  pi-olonged  use  of  warm  boracic-acid 

Iter  and  a  mop  of  soft  lint,  having  first  trimmed  the  lashes  closely. 

?n  this  is  done  the  inflamed  surface  should  be  lightly  touched  with  a 

Bril  of  lunar  caustic.     At  night  the  lids  should  be  lubricated  with  a 

ill  quantity  of  cosmoline. 

tOf/\/ujtciiritis  or  inflammation  of  the  ocular  and  palpebral  conjunc- 
niay  be  active  or  chronic  in  character.     The  causes  are  traumatic, 
Mic,  and  contagious.     A  severe  form  of  this  disease,  in  which 
formation  of  pus  is  abundant,  is  known  as  purulent  conjuncti- 
Another  form,  known  as  phlyctenular  conjunctivitis,  is  charac- 
liy  tlie  appearance  of  one  or  several  centers  of  inflammation, 
Bjwt  being  somewhat  elevated  above  the  general  surface.     'ITiis 
mriety  is  almost  always  met  with  in  children  suffering  from  an  inherited 
i-rasia, 
aong  the  more  common  forms  of  contagious  conjunctivitis  are  those 
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met  with  in  the  newly  bom  {ophthalmia  neonaiorum) :  gonorrhaal^ 
diphtheritic  ophthalmia. 

Treatment. — Acute  simple  conjunctivitis,  whether  traumatic  or  idio- 
pathic, shoiihl  be  treated  by  perfect  rest  to  the  parts  invohwl.  Vihn 
a  foreign  body  is  lodginl  upon  the  cornea,  selenitic,  or  conjunctiva,  ito 
removal  is  es(*ential.  The  employment  of  cocaine  (3-4-i>er-cent  solu- 
tion) renders  the  operation  painless,  and  is  useful  in  other  forou  uf 
conjunctivilis.  Recovery  is  always  much  more  rapid  if  the  patient 
is  confined  in  a  dark  or  dimly  lighted  apartment.  Bits  of  IwratM  col- 
ton  or  lint,  wet  in  cold  water,  or  taken  from  a  block  of  ice,  and  laid 
over  the  organ,  will  hasten  recovery.  If  pus  shoald  be  present  and 
collect  in  the  angles  of  the  lids,  it  should  l>e  mopped  out  with  pellets 
of  borated  cotton  moistened  in  boracic-acid  solution,  grs.  x-xv  to  z]  '*^ 
water. 

Chronic  corijunetlmtis  (/xrannlar  lids  or  trachoma)  may  follow  any 
form  of  acute  intiammation  of  this  membrane.  The  patfioUxjy  ol  this 
condition,  from  whatever  cause  it  may  result,  is  practically  the  same. 
The  conjunctiva  is  injected  with  newly  formed  capillary  loo]>s  and  rhiok- 
ened  by  the  ft)rmation  of  an  embryonic  tissue,  the  result  of  cell-prolileia- 
tion.  This  gmnnlation-tissue  may  be  confined  to  the  muwuis  membniDe 
alone,  or  it  may  involve  the  submucous  tissue,  the  cartilages,  comM, 
and  sclerotic.  Ulceration  occurs  in  a  certain  proportion  of  cases;  ia 
others  cicatricial  contractions  take  place,  leading  to  distortions  of  the 
lids,  or  adhesions  between  the  lids  and  globe. 

The  trcaimcrit  is  local  and  general.  The  loc^I  treatment  looks  to  ibf 
absorption  of  the  products  of  the  inflammatory  process;  the  geuepl 
treatment,  to  the  improvement  of  the  patient's  nutrition.  The  applicaiioa 
of  solid  sulphate  of  copjwr  is  a  remedy  of  uneqnaled  excellence,  h 
is  far  preferable  to  nitnite  of  silver  on  account  of  the  danger  of  tbe 
hitter  of  staining  the  cornea  when  the  excess  is  not  immediately  washrf 
off.  Befom  using  the  blue-stone  the  eye  should  be  dei>rived  of  its  sens- 
bility  by  dropping  two  or  three  minims  of  4-per-cent  cocaine  into  il»! 
organ  at  intervals  of  five  minutes  for  from  twenty  to  thirty  minntei 
The  upper  lid  should  be  everted  by  directing  the  jiatient  to  look  doffn. 
while  the  opemlor  with  the  thumb  and  index-finger  seizes  the  lid  with 
the  ciliaj  at  its  margin,  and  depresses  it  further.  The  upper  mar^poof 
the  cartilage  should  now  be  fixed  by  the  tip  of  one  of  the  fingers  <>f  the 
other  hand,  while  the  lid  is  suddenly  turned  up.  Or,  when  the  lid  is 
depressed,  lay  a  probe  iwrallel  with  the  upper  margin  of  the  cartilair?. 
and  evert  the  lid  over  this.  The  capper  pencil  may  now  be  swept  o^^ 
the  granulations.  The  extent  to  which  the  caustic  is  used  will  depi^nJ 
ujjon  tlie  c<mditirtn  of  the  organ.  If  the  granulations  are  not  exuberant 
it  may  be  lightly  swept  over  the  surface,  and  the  excess  washied  off  by 
boracic-acid  solution.  If  the  injection  is  deep  and  the  vascuUirily  great, 
the  point  may  be  more  slowly  carried  over  the  membrane,  and  the  wag- 
ing omitted.  The  cocaine  should,  however,  Iw  continued,  in  order  to 
prevent  the  severe  pain  which  otherwise  follows  the  aiijdication.  -V** 
rule,  it  is  better  to  use  the  milder  treatment  at  fi-e^uent  intervals  ralhtl 
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than  run  the  risk  of  in<luoing  too  great  reaction  by  deeper  cauterization. 
In  the  successful  emploj'ment  of  thLs  agent  it  is  essential  that  it  be  car- 
ried into  all  tbe  folds  and  pockets  of  the  thickened  conjunctiva.  Suet, 
oil,  or  cosmoline  should  be  rubbed  on  the  edges  of  the  lids  to  prevent 
adhesioBs.  In  severe  cases  of  trachoma,  which  resist  all  consen-ative 
measures,  three  radical  n»ethods  are  recommended.  The  first  of  these  is 
scuritit^tioQ  of  the  lids,  and  is  applicable  when  the  granulations  are  con- 
fined chietiy  to  the  palpebral  conjunctiva.  Aneesthesia  should  be  induced 
by  cocaine,  as  heretofore,  the  lids  everted,  and  from  two  to  eight  lines 
of  scarification  through  the  granulations  made  by  the  lancet  carried 
parallel  with  the  fi'ee  border  of  the  lid.  The  division  of  the  vessels  and 
the  cicatrization  which  ensues  cause  a  diminution  of  the  blood-supply, 
and  absorption  of  the  products  of  inflammation. 

When  the  ocular  conjunctiva  is  also  seriously  involved,  a  cure  may 
be  effected  by  the  induction  of  gonorrhceal  ophthalmia.  A  small  quan- 
tity of  the  virna  is  placed  upon  the  conjunctiva,  and  the  ivsulting  in- 
flammation is  treated,  as  given  hei-eafter,  for  this  specific  form  r)f  con- 
junctivitis. 

The  use  of  jequirity-bean  is  at  this  date  very  popular  with  ophthalmic 
sui^eons  in  the  treatment  of  pannus.  Prof.  Webster  advises  its  employ- 
raent  in  one  of  the  following  ways :  One  jequirity-bean  coarsely  powdered" 
is  placed  in  an  ounce  of  water  for  four  hours.  Tlie  patient  is  then  re- 
quired to  bathe  the  affected  eye  very  freely  with  this  solution  for  ten  or 
fifteen  minutes,  letting  some  of  it  get  into  the  eye.  One  thorough  wash- 
ing will  usually  produce  the  characteristic  membrane  of  the  conjunctiva 
If  this  does  not  succeed,  the  t)pemtiou  should 
be  repeated.  Or  the  bean,  very  finely  pulver- 
ized, may  be  applied  to  the  whole  palpebral  // S^^ 
conjunctiva. 

It  is  desirable  in  all  forms  of  conjunctivi- 
tis to  shield  the  pye  from  the  light.  A  con- 
venient shade  or  screen  for  this  purpose  is 
shown  in  Fig.  420. 

Conjunctivitis  in  the  new-bom  {ophtkal- 
mf/i  Tieon/iforvm)  is  a  form  of  purulent  oph- 
thalmia which  usually  results  from  the  inocu- 
lation of  the  conjunctiva  with  septic  matter 
present  in  the  genital  passages  of  the  mother. 
It  may  come  from  caivlessness  on  the  part  of 
the  nurse,  herself  affected  with  a  leucorrlupa,  Pw.  420. 

etc.,  or  frf)m  the  lodgment  of  any  virus  in  the 
eye  of  the  child.     The  treatment  is  propJiylactic  as  well  as  crircUiTe, 

The  eyes  of  a  child  bom  of  a  mother  known  to  be  suffering  from  a 
vaginal  discharge  of  a  purulent  character  should,  as  soon  as  possible 
after  birth,  be  wiushtnl  or  njopped  out  with  clean  warm  water,  or  l>oracic- 
acid  solution,  to  be  followed  with  one  or  two  drops  of  a  2-per-eent  ni- 
tnite-of-silver  solution  (grs.  ijs3.-5j)  once  or  twice  a  day,  for  three  or 
four  days. 
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AVhen  the  disease  is  declared,  the  pus  should  be  gently  remove^ 
from  the  eye  by  pelleta  of  soft  lint  or  absorbent  cotton,  dipped  in  wara 
b()nic*i('-acid  solution,  tlie  lids  evertHl,  and  nitrate-etf-silvtr  H<)luti(m  (ijn.; 
v-x  to  Sj)  applied  to  the  intiamed  surfaces  by  means  of  a  camelVluiffl 
brush.  The  excess  should  be  immediately  washed  away  by  the  free  m\ 
of  warm  water.  This  should  be  repeated  every  day  until  the  pumlwit 
discharge  is  notably  diminished,  Boracic  acid  water  (grs.  v-^jishuuld 
be  used  several  times  each  day  after  the  application  of  tlie  nitrate 
silver. 

OonorrlKEal  OpIUhaI'min. — Conjunctivitis  caused  by  the  introdn 
of  the  virus  of  gonorrhoea  into  the  eye  should  be  treated  with  great  (iiPe 
and  persistency  from  the  first  symptom  of  this  painful  aifection.  Usnally 
a  single  organ  is  attacked.  It  is  important  that,  while  the  effort  to  onre 
one  is  being  made,  the  other  should  be  protected  from  the  eontatnoiL 
To  effect  this,  a  watch-glass,  to  the  edge  of  which  adhesive  plaster  is  at 
tached,  is  ]tlaced  over  the  sound  eye  and  closely  fastened  to  thn  skin 
about  the  orbit  by  the  plaster,  so  that  it  is  hermetically  sealed, 
should  not  be  removed  until  the  other  eye  is  well. 

In  the  local  treatment  of  the  affected  eye  it  is  required  to  remn 
purulent  discliarge  by  frequent  irrigation  with  waiTU  bora<'ic-acid 
or  by  the  pellets  of  lint  or  abst)rbent  cotton,  and  to  brtish  over  the  evei 
lids  once  or  twice  a  day,  as  the  atUick  is  light  or  severe,  a  solution  cf 
nitrate  of  silver  (prs.  xx  to  ^j)-  The  excess  should  be  immediately 
washed  off  with  tepid  water.  Cold  applications  are  of  great  importance,' 
and  a  very  efficient  method  is  to  apply  frequent  changes  (every  on*-  or 
two  minutes)  of  pieces  of  lint  about  two  inches  square,  which  art*  taken 
directly  from  a  block  of  ic^  and  laid  over  the  inflamed  organ.  In  this 
form  of  conjunctival  iniiammation,  as  in  others  where  the  injeotiun  w 
marked  and  the  thickening  gi'eat,  and  where  painful  b!epharo9fntm 
occurs,  or  where  a  free  discharge  of  purulent  matter  can  not  l>e  effwt«d 
by  ordinary  means»  canthoplai^ty  is  required.  This  operation  consisw 
in  slitting  the  outer  canthus  in  the  direction  of  the  ear,  and  in  this  way 
dividing  the  fibers  of  the  orbicular  muscle. 

In  gonorrliflpal  c(mjnnctivitis  the  impairment  of  function  in  tliemii^ 
cle  is  not  intended  to  be  of  long  dtiration,  and  the  wound  Ls  U-ft  opea 
In  some  cases  of  spasm  of  this  muscle,  and  where  a  chronic  intiammation 
exists,  the  mncous  membrane  is  stitched  to  the  skin  along  the  e<^ff^ 
of  the  wound,  thus  preventing  a  reunion.  Reunion  may  l>e  effect^ 
later  by  paring  the  edges  and  bringing  the  parts  together  after  th* 
lesion  for  which  the  canthoplasty  was  performed  is  healed.  OHaine 
should  be  used  to  relieve  pain,  and  all  adhesion  between  the  ocular  and 
paljjebral  mucous  surfaces  should  be  broken  up  as  soon  as  discovered.    ' 

Dlphiher'dlc  conjunctivitis  is  a  rare  form  of  disease  in  which  tb« 
diphtheritic  membrane  is  formed  upon  the  conjunctiva.  It  should  h« 
treated  by  cold,  apjilied  ns  in  gonorrhceal  conjunctivitis.  The  eycl 
should  be  cleansed  with  warm  boradc-acid  solution,  as  heretofore  da 
scribed,  and  nitrate-of-silver  solution  applied  once  a  day,  in  the  slrengll 
of  grs.  v-x  to  3  i- 


?— ^^, 


•tenular  conjunctivitis,  as  has  been  stated,  ia  almost  always  an 

ion  of  a  ooDStitntidnal  disease,  as  syphilis,  tuberculofiis,  etc.,  and 

B,  in  addition  to  local  measures,  a  course  of  ti-eatment  for  the 

on  or  oiire  of  the  dyscrasia  which  prevails.     The  local  treatment 

phlpctenulw  is  to  dust  the  inflamed  spots  once  a  day  with  calo- 

to  introduce  l>etween  the  lids  a  small  quantity  of  calomel  oint- 
rs.  j-ij  to  3  j  of  cosmoline).     Astringents,  as  already  described  in 

eonjimctivitis,  sltould  also  be  employed  to  cause  absorption  of 
iducts  of  inflammation. 

rlepharo7ty  or  adhesion  of  the  lids  to  the  globe  of  the  eye,  may  fol- 
form  of  conjunctivitis.  The  treatment  in  mild  and  i^ecent  cases 
I  in  repeatedly  breaking  up  the  adhesions  until  the  epithelium 
conjunctiva  is  developed  over  the  raw  surfaces,  or  the  edges  of 
nnd  left  by  the  dissection  may  be  brought  together  by  sntui-es. 
fe  cases,  after  the  adhesions  ai-e  dissected  loose,  a  cure  may  l>e 
I  by  making  a  plastic  operation,  wliich  consists  in  sliding  the 
lou»  healthy  mucous  membrane  across  the  raw  surface  aud  se- 
pt by  fine  silk  sutures. 

'opion^  or  eversion  of  the  lid,  usually  follows  clironic  conjunctU 

d  blepharitis,  or  is  caused  by 

contractions  after  injuries 

in  the  tissues  near  the  eye. 

imeni  is  chietly  operative, 

18  in  the  relief  of  the  ten- 

ich  is  canting  the  displace- 

i  When  cii-utrifial  contractions 

reduced  the  deformity,  a  par- 

I  complete  restoration  of  the 

b  and  position  of  the  lid  may 

lined  by  a  careful  and  thor- 

bsection  of  the  cic^tiis,  and 

ately  tilling  in  the  wound  by 

tntation  of  skin. 

integument  about  the  eye  is 

ably  tolerant  in  plastic  opera- 

md,  with  care  and  skill,  relief 

How  in  almost  every  instance. 

oration  known  as  slidinrj  was 

I  the  case  of  the  patient  from 

1g.  421  was  taken,  as  repre- 

a  tj^pifal   traumatic  ectro- 

The  eversion  was  caused  by 

ly  to  the  integument  of  the 

ijrillary  region,  with  fracture 

1  prtwvss  of  the  superior 

'he  first  operation  consist- 

ioval  of  the  cicatrix  from  near  the  inner  canthus  and  side  of 
Two  incisions  were  then  imule — one  paiuUel  with  and  about 


Fifl.  t1!1.— Eetropinn  due  to  deBtncijJ  cntitrac- 
titiiw  followiDg  ft  voQDd  of  the  luuo-auuilkry 
rogion. 
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one  fourth  of  an  inch  from  the  edge  of  the  everted  lid,  and  a  second  about 
three  quarters  of  an  inch  below  this — out  as  far  as  the  malar  protuberancf. 
This  rectangular  flap  was  dissected  up  and  stretched  across  rlie  gnp 
already  made,  and  stitched  in  position,  as  in  Fig.  417.  As  this  was  dooe 
the  lid  was  lifted  high  enough  to  permit  the  complete  closure  of  the  ere. 
The  second  operation  consisted  in  the  removal  of  a  long  elliptical  strip 
from  the  thickened  gninulation-tissue  whidi  covered  theeverifd  cimjunc- 
tiva.  This  was  done  by  picking  it  up  with  fine  mouse-tooth  forceps  aad 
clipping  the  mass  thus  seiied  with  the  curved  scissors.  The  long  axisol 
this  wound  was  parallel  with  the  edge  of  the  li<l,  and  extended  fn)ni  the 
punctum  lachrymalc  almost  to  the  outer  canthus.  The  edgC6  of  the  con- 
junctiva were  stitched  lAith  Hne  silk  sutures.  It  is  of  great  importanpe 
that  too  great  tension  be  not  made  ui>ou  the  flap.  If,  after  it  is  sliu-hed 
across  the  gap  to  be  covered,  the  circulation  is  interfered  with,  the  ten- 
sion should  be  relieved,  and  that  part  of  the  wound  left  open  shouM  be 
filled  by  grafting  or  transplantation  en  maftse,  Kversion  of  the  liii,  with 
gn?at  thickening  of  the  cartilage  and  conjunctiva  from  chnmic  hl^pha- 
rilis,  limy  l)e  in  part  corrected  by  the  excision  of  an  elliptical  piece  re- 
moved in  the  long  axis  of  the  lid.  Tlie  section  should  include  a  portioo 
of  the  cartilage,  and  the  wound  closed  by  bringing  the  edges  of  the  imii- 
juiictiva  ^>gether  with  fine  silk  sutures. 

Another  procedure  is  to  remove  a  kite-shaped  segment,  includineaJl 
the  tissues  of  the  lid  and  skin  near  the  orbit,  as  shown  in  Fig.  425,  anil 
then  bringing  the  edges  of  the  wound  together  by  pin  or  silk  sumres* 
as  shown  in  Fig.  423.    The  section  is  made  near  the  outer  canthus. 


Tio.  4J.i.— <,A!lcr  GnuK.} 


Fio.  4£I.— (AOur  GroM.) 


Entropion^  or  incar\ation  of  the  lids,  may  be  relieved  by  remnvin? 
an  elliptical  piece  of  the  integument  covering  the  lid.  The  width  of  ifee 
section  must  be  determined  by  the  degree  of  inversitm.  ^Vhen  tbewi* 
shortening  of  the  lid  in  its  long  axis,  much  relief  will  be  affonl«?d  bf 
canthoplasty.  In  extreme  cases,  where  the  cartilage  is  greatly  thiokenfi 
the  section  should  inclu<ie  a  strip  of  this  substance. 

PtosiSy  or  inability  to  raise  the  upper  eyelid,  Is  dae  to  paraKsJ.'Ot 
the  legator  palpebrce  muscle.  The  medical  treatment  looks  to  il  ■  ■" 
provement  of  the  tone  of  this  muscle,  or  to  the  cure  of  the  central 
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itbich  may  cause  it.  The  surreal  treatment  consists  in  the  excision  of 
m  elliptical  piece  from  the  skin  of  the  upper  lid  and  the  approximution 
|Uitf  edgen  by  NUtnrea. 

HffVirAiw*/*,  or  turning  in  of  the  eyelashes,  occurs  with  enti-opion,  but 
BBV  exist  independently.  Occurring  with  inveraion  of  the  lid,  it  does 
fM  require  any  other  interference  than  tliat  given  for  the  cure  of  entro- 
pioD.  When  the  cili»  turn  in  without  inversion  of  the  lid,  the  proper 
■rthod  of  treatment  is  total 
cision  of  the  hair-follicles, 
should  be  accomplished 
[two  pamllel  incisions  made 
th»?  mnrgin  of  the  lid, 
*iae  on  either  side  of  the  ro\v 
rf  hairs,  and  extending  deep  enough  to  insure  the  complete  removal  of 
Ik;  roots  of  the  cilia\  When  depilation  is  demanded,  the  instrument 
riiowTi  in  Fig.  424  will  be  found  of  great  service. 

Epipkoray  or  overflow  of  the  lachrymal  secretion,  may  be  due  to 
■Hiysis  of  the  orbicularis  palpebrarum,  or  to  any  condition  which 
Bbes  displacement  or  obstruction  of  the  lachrymo-nasal  duct.  In  mild 
epiphora  due  to  displacement  of  the  inff^rior  punctum  lachrymale  the 
hfdtment  consists  in  tlie  dilatation  of  the  canaliculus  by  the  repeated 
iiitnxlnction  of  a  conical  probe,  followed  by  incision.     This  latter  oper- 


Fio.  4M. — GrueoUiii'a  d^pUatinj^-roroepit. 


•fi^^  ^nuianr^ 
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Fio.  4:25.— Noyo'A  movable  bU<le  caoBlloullu-kniro. 
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Via.  423.— Wober**  ctirv«d  ouiBlIculti»-kniA. 

WioD  is  done  by  inserting  the  probe-pointed  knife  or  scissors  (Pigs.  425, 
426,  427),  made  for  this  ])urpose,  into  the  punctual  and  along  the  canal 
f'trahoiit  one  sixth  of  un  inch,  and  slitting  the  canalicnlus  to  this  extent. 
£ie  wound  should  be  kept  open  by  forcibly  separating  its  edges  once  or 
|ke  a  day,  until  the 
^t  gnrfaces  are  covered 
*ith epithelium,  and  the 
^uph  remains  open. 

Obstrnction  of  the 
•fchrrmo-nasal  duct  may 
^  some  cases  be  over- 

Kie  by  dilatation.  In 
te  or  chronic  dnr^ryo- 
'^HUix  it  is  the  commtm 
pnctice  to  slit  open  the 

Bf  canalicnlus;  in  case  of  al>scess,  f^  give  free  discharge  to  the  InHam- 
•  products,  and,  if  stricture  in  threatened,  to  pennit  the  iutroduc- 
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Fio.  427. — MiiDiiolr*B  cuiAUou]iu-«(iMon. 
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tion  of  dilating-soiinds.  The  upper  punctum  should  be  dilated  in  the 
same  manner  as  given  for  the  lower,  a  i)i*olje- pointed  knife  or  sciswjrs 
introduced,  an<l  the  canal  slit  well  into  the  lachrj^mo- nasal  sac.  The 
bulb-pointed  dilating-probes  should  now  be  carefully  introduced,  be- 
ginning with  the  smaller  sizes  (Fig.  428).     As  soon  as  the  bulb  enters 


rs**'" 


Fia.  436.— WUluuB»'i  lOt  of  Ltchrynul  probox.    a,  b,  Probes,    o,  IMktor.     t>,  m,  SCjrlas. 

the  sac  it  should  be  gently  and  slowly  directed  along  the  nasal  duct  until 
it  is  arn?sted  by  the  floor  of  the  nose.  The  larger  sizes  may  Iw  intnj- 
duced  iis  in  the  treatment  of  stricture  of  the  nrethnu  After  full  dila- 
tation is  secured  the  channel  should  be  washed  out  daily,  for  about 
ten  days,  with  a  1 -percent  boracic-acid  solution.  For  this  purjitise 
Anel's  syringe  (Fig.  429)  will  be  found  useful.     The  probe-pointed  nozzle 


,T/r.VfA.\iVrCff 


Fio.  429. — Anel^B  sUrer  vyo-sjiiagVy  tUvcir  and  gold  pointa. 

is  introduced  into  the  sac  and  the  water  forced  through  until  it  flows 
freely  into  the  nose.  If  the  obstruction  recurs,  the  probes  should  be  re- 
introduced. 

The  Orbital  Carity. — AVonnds,  abscesvses,  and  tumors  of  the  orbital 
cavity  demand  no  especial  consideration.  The  same  rales  of  pructice 
prevail  here  as  elsewhere.  Benign  TieopMsms  do  not,  as  a  rule,  involve 
the  eye  in  their  removal.  Malirfnant  grcjwths  usually  demand  a  thor- 
ough extirpation  of  all  the  contents  of  this  cavitj'.  Vascular  tumors 
of  the  orbit,  so-called  infni-orbit^l  aneurisms,  not  infrequently  require 
deligation  of  the  common  carotid  artery,  and  in  some  instances  extir- 
pation of  the  ma,ss  from  the  orbital  cavity.  The  indication  for  the  firat 
operation  is  marked  aiTest  or  diminution  of  the  pnlsarion  ami  size  of  the 
tumor  after  compression  of  the  carotid  in  the  neck.  (See  chapter  on  the 
Arteries.) 
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Surgery  of  the  Eab. 

Neoplasms  of  the  aurirle  require  ext!rpatii)n  as  in  other  portions  of 
the  body.  Angeiomata  of  small  size  may  be  cured,  without  excision,  by 
injecting  the  tumor  with  a  few  minims  of  fiO-per-cent  carbolic-acid  solu- 
tion. Cartilaginous  growths  are  occasionally  met  with  about  tlie  ear. 
Their  usual  locution  is  just  in  front  of  the  tragus.  I  removed  two  in 
front  of  one  ear  and  one  from  the  opposite  side  in  a  patient  twenty-two 
years  of  age.  Simila.r  tumors  were  present  in  the  person  of  his  father 
and  another  memljer  of  tlie  family. 

Wounds  of  the  auricle  should  be  treated  with  the  view  of  preventing 
any  distortion  of  this  organ. 

Lacerations  ot  the  lobule  from  the  violent  removal  of  an  ear-ilng  may 
be  corrected  by  paring  the  edges  and  uniting  them  ]>y  fine  silk  sutures. 
The  hypodermic  use  of  cocaine  will  secure  perfect  anffisthesia  in  ail  or- 
dinary operations  upon  the  auricle. 

Droopinfj  of  the  ears  to  a  degree  amounting  to  defoi-mity  should  be 
treated  in  children  by  strapping  the  auricles  close  to  the  skull,  by  means 
of  an  elastic  band  around  the  forehead  and  occiput. 


no.  4M.— <-<^(^i'  Bmv«s.) 


Flo.  4S].— (After  Roevu.) 


Adhesions  of  the  auricle.*?  to  the  scalp  should  be  dissected  loose,  the 
OT^ns  crowded  forward,  and,  if  necessai'y,  skin  should  be  transplanted 
to  fill  in  the  gap  and  prevent  a  recuirence  of  the  deformity.  Hyper- 
trophy of  the  auricle  should  be  corrected  by  excision  of  a  triangular 
piece,  after  the  method  of  Martino,  shown  in  Figs.  430  and  431. 


Pto.  498.— Seiton'a  lurd-nibher  double  prabc. 


Auditory  Clriwa/.— Foreign  bodies  in  the  auditory  canal  may  be  recog- 
nized by  inspection  or  with  the  light  gutta-percha  prol>e  (Fig.  432),  and 
should  be  removed  by  the  careful  employment  of  the  angular  forceps 
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(Fig.  433)»  or,  if  firmly  impacted,  the  ring  curette  (Fig.  434)  may  be»^j 
quired.  For  locating  and  seizing  tbe  body  the  head-mirror  shouJd  b^^ 
employed  to  concentrate  the  light  in  the  canal.     The  solid-silver  specQ- 


Fui.  MS. — ficoctoo's  aAr-fompa. 


Fta.  4M.— 9exton*8  doil1>]«  Mr-lioolc,  to  extnot  fbrelgn   bftdids, 

Inm  of  Wilde,  always  required  in  examinations  of  the  deeper  portioMj 
the  canal  and  of  the  niembrana  tynipani,  may  also  be  of  asslslaneei 
locating  the  foreign  body,  although  this  can  usually  be  done,  if  the  ligitl 
is  properly  directed,  by  pulling  upon  the  auricle  so  as  to  straighten  tbftj 
canal. 

Impactions  of  cerumen  should  be  removed  by  irrigation  with  wini 
"water.  The  stream  should  be  delicate,  and  should  be  directed  tooul 
side  of  the  obatniotion  in  order  t(»  melt  away  a  portion  sufficient  tonDoffl 
the  force  of  the  injection  to  operate  upon  the  mass  from  behind.  Tliij 
curette  or  scoop  may  also  be  advantageously  employed  in  removing  in-  ] 
pactions  of  cerumen. 

Furuticles  of  the  auditory  canal  are  quite  frequently  met  with.  TbAj 
presence  is  marked  by  acute  j«uu,  located  in  a  circumscribed  artia,  m\ 
by  redness  and  swelling. 

The  treatment  consists  in  alleviating  pain  by  the  use  of  anodrnwi^l 
necessary,  and  by  softening  the  skin  over  the  inflammatory  processor] 
th«  use  of  emollients.  Cotton  lubricated  ^\^th  vaseline  should  be  inti^l 
duced.  As  soon  as  the  formation  of  pus  is  evident,  it  should  be  evacuatei  | 
by  puncture  or  incision. 


^^t 


Flo.  485. — Sexton's  snuv. 


Neoplasms  of  the  auditory  canal  demand  removal  by  the  snare  (Fig 
435),  forceps,  or  by  exci&ion.     Polypus  of  this  tube  may  be  single  (i 
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multiple,  and,  when  of  sufficient  size  to  fill  the  canal  and  become  con- 
stricted, may  break  do\vn  and  cause  a  foptid  discharge. 

Oooasiomdly  the  auditory  ranal  is  occupied  by  a  parasite  known  as 
aspergilltiif^  the  spores  of  which  are  developetl  with  great  rapidity,  till- 
ing up  the  canal  and  causing  intlammation,  obstruction,  and  more  or  less 
interference  wirh  hoariuff.  Finely  powdered  boracic  acid  should  be 
blown  deeply  into  the  canal  at  repeated  intervals  until  the  fungus  is 
destroyed. 

Middle  Ear — Memhrana  Tf/mpnnL—T\\f^  drum  of  the  ear  may  be- 
come involved  by  extension  of  an  intlammation  from  the  auditory  canal, 
or  it  may  be  secondary  to  an  otitis  vi^dla^  or  it  may  in  rare  instances  be 
inflamed  without  either  of  the  foregoing  complications. 

Intlammation  of  the  middle  ear  is  in  most  cases  preceded  by  pharjTi- 
gitia,  and  is  thus  uflfeeted  by  invasion  through  the  Kuetachiun  tube.  It 
may  be  produced  by  traumatism,  or  the  initial  lesion  may  be  situated 
within  the  cavity  of  the  tympanum,  or  in  the  mastoid  cells,  which  com- 
municate with  the  cavity.  Otitis  media  is  not  uncommon  in  children  as 
a  sequel  of  scarlatina  or  rubeola. 

The  earliest  sym])tom  of  this  affection  is  pain  of  a  severe  chamcler, 
accompanied  by  partial  arrest  of  hearing.  Fever  is  pi-esent,  and  may 
be  preceded  by  a  chill  or  rigore.  When  suppuration  occurs,  and  the 
mastoid  cells  are  involved,  the  pain  is  intensified  and  the  febrile  move- 
ment at  times  very  high.  In  a  case  of  this  character  which  I  saw,  and 
in  which  the  oi>eration  of  puncture  and' trephining  the  mastoid  process 
had  been  delayed,  fatal  pyjemia  occurred.  In  specimens  of  blood  taken 
from  tiiia  patient  just  before  death,  the  red  blood-diska  were  seen  to  bo 
filled  with  bacteria.     Percussion  with  the  finger-tip  over  the  mastoid 

ion  exaggemtes  the  sense  of  pain.     Upon  examination  with  the  olo- 

po  !ind  head-light,  the  drum  of  the  ear  will  be  seen  to  be  more  opaque 
than  normal,  its  vascularity  increased  and  bulging  towai-d  the  meatus  if 
there  is  pus  in  the  middle  ear. 

Tlje  treatment  of  otifis  media  should  be  directed  to  the  arrest  of  the 
inflammatory  process  by  warm  fomentations,  by  the  application  of 
leeches  to  the  temples  and  mastnid  region.  Quinia,  in)n,  stimulants, 
and  well-selected  diet  are  indicated  in  the  effort  to  improve  the  general 
condition  of  the  patient.  It  is  of  great  moment  that  the  tension  of  tho 
tympanum  and  of  the  mastoid  cells  should  be  relieved  early  in  the 
progress  of  the  disease,  and,  even  when  there  is  a  duubt  as  to  the  J)R!s- 
ence  of  pus,  explorative  puncture  of  the  TiwmhraTia  ty^mpani  should  be 


Fto.  4M.— PotiteeHi  tyniffinam'perromtor,  aogutor. 

'  made.    The  operation  is  without  danger,  is  not  difficult  of  accomplish- 
ment, and,  even  when  suppuration   has  not  occuiTcd,  will   often  give 
I  great  and  immediate  relief.    A  proper  instrument  for  this  procedure  is 
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shown  in  Fig.  436.  The  silver  speculum  and  reflected  light  shonid  _ 
employed  so  as  to  bring  the  membrane  into  plain  view,  and,  while  the 
head  of  the  patient  is  held  motionless,  the  point  of  the  perforator  is 
carried  a#i:ainst  the  drum  on  its  posterior  inferior  quadrant,  and  h:w]y 
pushed  through.  Tlie  puncture  should  not  be  more  than  one  eighth  of 
an  inch  in  length.  If  there  shall  have  been  an  effusion  of  semm.  or  if 
pus  is  present  npon  the  withdrawal  of  the  instrument,  a  small  qnantiry 
of  fluid  will  escape  thrtmgli  tlie  puncture.  If  necessary  to  the  estab- 
lishment of  free  drainage,  the  opening  may  he  enlarged. 

When  oilfi's  media  is  complicated  with  inflammation  and  suppuration 
of  the  mastoid  cells,  and  when  the  commnnication  with  the  tympanum 
is  not  sufTicient  to  give  ready  discharge  to  the  j^roducts  of  Inflanminrioo 
into  the  middle  ear,  and  thence  out  thr<^>ugh  the  puncture  in  the  vtrth- 
brana  tympanic  the  cells  should  be  opened  and  drainage  secured  at  onfe 
by  i-emoving  the  outer  shell  of  the  mastoid  procana.  In  children  this  \x\y 
cedure  is  not  always  necessary  on  account  of  the  very  thin  sliell  of  Nme 
which  incloses  the  cavity  of  the  mastoid  antrum,  and  which  rcadilr 
gives  way  and  allows  egress  to  the  pus  formed  within.  In  drilling  if 
trephining  the  mastoid  cells,  proceed  as  follows : 

The  skin  over  and  near  the  mastoid  process  should  be  shared  and 
cleansed,  and  a  free  incision  made  in  a  vertical  direction,  the  center  <if 
the  out  being  opposite  the  center  of  the  auditory  meatns  and  one  fourth 
of  an  inch  from  the  posterior  wall  of  the  lx)ny  canal.  If  any  dillifuItT 
is  experienced  in  lifting  and  reflecting  the  integument,  a  short  trans 
verse  cut  should  be  made  backward  from  the  middle  of  the  perpendicu- 
lar incision.  The  periosteum  should  be  scratched  off  at  the  point  wrhen; 
the  bone  is  to  be  perforated,  unless  necrosis  has  already  occnnvd  and 
only  a  thin  shell  of  bone  remains.  In  this  condition  the  shell  slionid 
be  lifted  oil  and  the  cells  cleanetl  out.  When  the  bone  has  a  h'-'althy 
appearance  on  tlie  exterior  it  should  be  cut  through  with  a  trephinp, 
gouge,  chisel,  or  drill.  The  trephine  employed  should  not  be  morp  rliafl 
a  quarter  of  an  inch  in  diameter,  and  the  center  of  the  hole  made  inu 
matter  what  instrument  is  emjtloyed)  should  not  be  farther  than  a  qna^ 
ter  of  an  inch  posterior  to  the  wall  of  the  auditory  canal  on  accoiini  of 
the  pi*oximity  of  the  lateral  winns  and  the  veins  of  the  diploc  wbich 
empty  into  it.  After  the  instrument  has  traveled  about  an  eighth  qI 
an  inch  into  the  bone  it  should  be  removed  and  the  circular  truck  in- 
spected. The  entrance  to  the  cells  will  be  indicated  by  a  slight  bfcraor- 
rhage,  and,  if  abscess  is  present,  by  a  few  droi>8  of  pus.  As  soon  w 
the  bleeding  is  seen  the  button  of  bone  should  be  lifted  by  the  ele«Uor 
and  the  remaining  cancellous  tissue  scooped  out  with  the  ironsi)oonor 
the  scalloped  gouge.  The  abscess  should  be  ij'rigated  with  a  l-to^"' 
sublimate  solution,  and  the  wound  dressed  with  a  loose  sublimate  gaOW 
di*essing.  If  the  trephine  is  not  used,  the  scalloped  gouge  (Fig.  ©),  tiie 
bone-drill  (Fig.  72),  the  scoop  (Fig.  68),  or  the  chisel  and  mallet  Toayl* 
substituted.  If  (as  has  occuired  in  several  iustiinces)  marked  blwdia? 
occurs — probably  from  wounding  .some  laige  vpin  ne.ar  its  entrance ifli^' 
the  sinus— it  may  be  airested  by  packing  with  sublimate  game  and 
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die  dndnage  established  a  few  houra  Inter,  when  the  hasmorrhage  has 
ce««d,  by  substituting  a  loos©  dressing. 

H  Acquired  Lesions.— Fracture  of  the  bones  of  the  nose  has  been 
BrMdy  considered. 

"   EpixUiJtin^  or  hfpmorrha^e  from  the  nose,  is  often  severe  enough  to 

demund  suixical  interference.     The  bleeding  may  at  times  he  arrested 

bjr  diminishing  the  blood -pressn re  in  the  vessels  of  the  nose  by  ligation 

vf  Ihf^j-i rem i ties.    This  consists  in  applying  an  elastic  bandage  (or  an 

(fldinary  roller,  if  tlie  rubber  ran  not  be  obtained)  anniiMl  tlie  thighs  and 

annsclose  to  the  trunk,  and  making  the  pi-esstirestiYjng  enough  to  arrest, 

ingTrtit  jiart,  the  return  of  bloitd  rbiTtugh  the  veins  without  arresting  the 

eirrujatiitn  in  the  arteries.     Wlien  the  haemorrhage  ceases  the  ligatni-es 

»hoald  be  gradually  loosened,  so  that  the  volume  of  blood  which  has 

hwn  confined  in  the  extremities  may  not  be  too  suddenly  returned  to 

the  heart.     Plugging  or  tamponing  the  nares,  if  properly  done,  will 

Mwiee<l  if  all  other  methods  fail.     First,  determine  accumtely  the  nostril 

in  »hich  the  bleeding  is  occurring.     Take  a  piece  of  fine  sponge  at  least 

Mincb  in  diameter  when  dry  (and  it  should  be  introduced  without  being 

iiwi*H4.-ne<i,  so  that  when  in  position  in  the  posterior  nares  it  will  expand 

u  the  blood  moistens  it),  and  tie  amnnd  its  center  three  strong  silk 

tfaiouls.     A  soft  catheter  or  bougie  is  now  introduce<l  into  the  nostril 

ban  the  front,  keeping  the  pi>iut  of  the  instrument  well  on  the  floor  of 

the  Dctse.    As  soon  as  the  end  is  seen  or  felt  behind  the  soft  palate,  it  is 

dnwn  out  at  the  mouth  by  the  foi-ceps  or  fingers.     Two  of  the  three 

threads  are  attached  to  the  jwint  of  the  instnimeut,  which  is  then  pulled 

birk  throngh  the  nostril.     When  the  threads  come  out  of  the  nose  in 

ftnnt  rhpy  are  seized  by  the  fingers  of  one  hand  while  the  sponge  is  rare- 

fttUy  guided  into  position  ft*rA//i^Z  the  soft  palate  with  the  other.     Once 

,*ell  in  the  jKJsterior  nans  it  is  held  in  position  and  made  to  exert  the 

■pestary  compressif)n  by  tying  the  two  nnt(M'ior  strings  over  a  softened 

flftnge  packed  into  the  nostril  in  front.    Tlie  tliird  thread  is  bi-ought  out  of 

the  mouth,  and  is  to  be  nsed  in  dislodging  the  tamix)n  when  the  haemor- 

rtage  has  ceased.    Lint,  soft  nigs,  or  cotton  may  be  used  for  plugs  when  a 

liwnge  can  not  be  obtained.     A  long  probe  or  a  loop  of  soft  wire  may  be 

1*^1  instead  of  the  bougie.     The  application  of  a  4-to-8  per  cent  solution 

of  cocaine  hydrocldorate  to  the  mucous  membrane  of  the  nose  may  prove 

eful  as  n  incmostatic,  since  Bosworth  has  demonstrated  that  it  causes 

irked  diminution  in  the  caliber  of  the  vessels  of  the  lining  membrane. 

[I^rrig/i  Bodies, —Bnttona,   seeds,  and  other  substances  are  often 

wl  in  the  cavity  of  the  nose.     The  usual  seat  of  lodgment  is  in  the 

wftfrior  part  of  the  inferior  meatus,  or  between  the  lower  turbinated 

bone  and  the  septum,  and  occasionally  they  are  pushed  beyond  this  into 

the  middle  meatus.    AVhen  allowed  to  remain,  inflammation  of  the  lining 

i>rane  always  ensues,  and  ostitis  is  not  infrequent. 
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The  diapnosia  dei>ends  upon  physical  exploration  by  means  of  the 
head-mirror,  a  strong  Ilp:ht»  and  the  metal  probe.     The  presence  of  a 
body  lud;^ed  in  the  nasal  cavity  may  be  at  times  indicated  by  the  chan^ 
of  the  voice  fmm  its  natural  to  a  nasal  tone.     Removal  is  nrgent,  and 
may  be  effected  by  inspiration  through  the  mouth  and  forced  expirarioB 
through  the  nose,  with  the  mouth  and  nostril  of  the  unaffected  side 
cIose<l.     In  aduKs  the  act  of  sneezing  will  sometimes  succeed  in  dislodg- 
ing the  substance.     A  strong,  slender  force{>s,  bent  at  an  angle  w  (bat 
the  hand  of  the  operator  wUl  not  shut  out  the  light,  is  the  most  suit- 
able  instniment  to  be  employed   in  its  removal.     When  the  body  is 
1odge<l  well  back  it  may  be  pushed  through  into  the  pharynx  and  ejec^ 
ed  from  tliere. 

JihinolUes^  or  nasal  calcv.ti\  are  occasionally  found  in  these  cavities 
It  is  probable  that  they  come  frttm  the  lachrymal  apparatus,  rancetlwy 
are  found  in  the  immediate  neighborliood  of  the  entrance  of  the  nasal 
duct.  Moreover,  iiackryolUes^  or  laclirymal  concretions,  are  not  verj^ 
infrequent  in  tlie  lachrymo-nasa!  apparatus.  These  bodies  should  be 
removed  with  the  forceps  as  soon  as  discovered. 

Neoplasms, — The  most  frequent  variety  of  tumor  within  the  oaad 
cavity  is  the  myxoma^  or  so-called  gelatinous  polypus.  Next  in  order 
of  frequency  is  the  fibroma,  ov  fif^rou^  polypus,  both  of  the-se  belong 
mi(;ro3(!Opically  to  the  connective- tissue  tumors,  the  myxomata  being 
allied  to  the  embryonic,  the  fibromata  to  the  more  developed  oonneciive- 
tissue  tumors.  PapiUomafa^  or  war(s,  are  not  infrequently  seen  at  the 
edges  of  the  mucous  membrane  of  the  nostrils.  Lsistly,  there  maybei 
general  hypertrophy  of  the  mucous  membrane  of  the  nose,  cansingi 
tumefaction  of  the  turbinated  tufts,  and  partial,  or  may  be  completti 
occlusion  of  the  nares. 

Gelatinous  nasal  polypi  are  usually  pear-shaped,  the  bulk  of  the 
tumor  tending  toward  the  floor  of  the  nose.  The  pedicle  is  attached  l» 
one  of  tlie  thick  velvety  tufts,  most  frequently  in  the  upper  or  middlJ 
meatus.  There  may  be  a  single  tumor,  altliough  the  rule  is  for  iha> 
to  be  multiple.  They  are  of  light  grayish  color,  and  are  covered  by$ 
mucous  exudation. 

The  symptoms  are  chiefly  those  due  to  pressure  and  obstruction  of  ito 
nares.  Changes  in  the  voice  are  not  marked  until  the  presence  of  the 
tumor  has  been  suspected  from  pressure  and  irritation.  This  irritation 
gives  rise  to  an  excessive  secretion  and  discharge  from  the  nose,  wnl 
occasionally  to  prolonged  and  violent  fits  of  sneezing. 

The  diaynosis  may  bn  ivndered  positive  by  physical  exploration. 
The  shrinkage  of  the  turbinated  tufts,  following  the  local  use  of  c^iin* 
hydrochlorate,  renders  inspection  more  easy. 

Treatmejit.—ThG  only  rational  method  of  treatment  is  removal  aO"! 
destruction  of  the  pedicle  and  contigufius  mucous  membrane.    Aviila 
may  be  effected  by  seizing  the  gn^wth  with  a  long,  delicate  polypus- 
ceps,  and  twisting  the  tumor  around  until  the  pedicle  is  wrung  off, 
applying  pure  nitric  acid  or  the  galvano-cautery  to  the  stump. 
wire  eoraseur  or  siuire  of  Jarvis  is  greatly  to  be  preferred  ^Fig.  433 
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After  the  wire-loop  ha.s  been  passed  around  the  tumor,  and  Rli]>ped  np 
to  the  pedicle,  it  should  be  slowly  tightened,  since  by  this  method  the 
danger  of  haemorrhage  which  always  foUowa  the  use  of  the  forceps  is 
avoided.     From  one  to  two  hours  may  be  consumed  in  the 
division  of  the  growth,  the  screw  being  turned  fr*»m  time  to 
time.     Nitric  acid  or  the  cantery  should  be  applied  to  the 
stump  in  all  cases,  since  without   tliis  recun-ence  is  almost 
certain. 

Fibromafa^  or  fibrous  polypi^  are  much  less  freqnent  than 
the  myxomata.  As  a  rule  they  are  deeper  situated.  They  re- 
quire the  same  treatment  as  above  given.  Occasionally  large 
tumors  of  the  nasal  cavities  require  for  their  complete  removal 
section  of  the  nasal  and  superior  maxillary  bones.  In  this 
proceclure  the  skin  and  periosteum  should  be  left  intact,  and 
osteoplasty  performed  in  order  to  jmivent  necTOsis. 

Papillomata.,  or  warts^  which  occur  at  the  junction  of  the 
mncons  membrane  of  the  nares  with  the  integument,  should 
be  clipped  off  with  curved  sciss<:>rs  and  their  bases  burned  with 
pure  nitiic  acid. 

Hypertrophy  of  the  turbinated  tufts  may  exist  to  such  an 
extent  as  to  demand  interference.  Such  enlargement  should 
be  treated  exactly  as  one  would  treat  true  polypus. 

FUftureH  of  the  nares  may  be  relieved  by  the  repeated  local 
use  of  the  lunar-caustic  pencil. 

Ozana. — Ozsena  is  the  name  given  to  a  chronic  inflamma- 
tion of  one  or  more  of  the  nasal  cavities,  or  the  sinuses  com- 
municating with  them.  It  may  be  confined  to  a  process  of 
ulceration  of  the  soft  tissues  alone,  but  not  infrequently  thei'e 
is  an  ostitis.  Syphilitic  ozwna  is  probably  the  most  common 
form.  It  frequently  occurs  with  other  dyscrasiae.  It  is  accom- 
panied by  a  fetid  odor  and  a  muco-purulent  dischaige,  par- 
tially liquid  and  partially  solid.  Atrophy,  or  destruction  of 
the  turbinated  tufts,  is  not  infretjuent,  so  that  there  is  abnor- 
mal space  within  the  nares. 

The  treatment  is  local  and  general.  The  removal  of  dis- 
eased or  dead  bone  is  imperative,  and  jiTigation  with  the 
weaker  sublimate  or  l>oracic-acid  solutions  should  I)©  regularly 
made. 

Dobbeirs  solution  will  be  found  of  use:  Carbolic  acid, 
gr.  x;  biborate  and  bicarbonate  of  soda,  each,  3j;  glycerin, 
3  X  ;  to  this  add  water  to  make  5  x.  This  shouhl  be  used  live 
or  six  times  a  day  as  a  douche.  The  general  condition  of  the 
patient  should  l>e  iniprovetl  by  the  a<Iministnition  of  well- 
selected  tonics  and  f<x)d,  and  by  out-of-door  life. 

Superficial  epitkelifyma^  situated  upon  the  nose  or  faee,  should  be 
destroyed  by  the  application  of  Marsdim's  paste.  It  is  made  of  arsenious 
acid  and  powdered  gum  acacia,  equal  parts,  with  enough  water  to  make 
a  fairly  soft  paste.    It  may  be  left  on  from  twelve  to  twenty-four  hours — 
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as  long  as  the  patient,  can  endure  the  pain.  Poultices  are  applied  after- 
ward. If  the  first  application  is  not  sufficient,  it  should  be  repeated. 
The  loss  of  substance  caused  by  the  destructive  action  of  the  paste  may 
be  repaired  by  a  plastic  opemtion  ;  but  this  should  not  be  done  until 
cicatrizatit)n  has  (X*curred. 

The /ro/ifal  stJius  may  be  involved  in  some  of  the  diseases  which 
affect  the  nose.  New  growths,  abscess,  or  ostitis  may  demand  the  appli- 
cation of  the  trephine  in  the  removal  of  a  neoplasm  or  de^d  bone,  or  the 
evacuation  of  pus. 

Deviation  of  the  nose  from  the  median  line  may  be  congenital  or 
acquired.  The  septum  alone  may  project  to  one  side,  or  the  entire  organ 
be  disjilaced  laterally  or  upward.  When  the  distortion  is  due  to  malfor- 
mation of  the  bones,  these  must  be  forced  into  position,  with  or  without 
fracture. 

Deviation  of  the  soft  parts  which  form  the  tip  of  the  nose,  sufficient 
to  produce  deformity,  may  be  correcte<l  by  the  method  of  Prof.  John  B. 
Roberts.  In  case  the  tip  of  this  organ  is  turned  to  the  right,  pi-oceed  as 
follows :  With  a  scalpel  perforate  the  cartilaginous  septum  at  its  upper 
and  back  part,  and  make  a  long  incision  through  it,  in  a  direction  down- 
ward and  forwanl.  Tliis  incision  should  allow  the  operator  to  push  the 
whole  cartilaginous  portion  of  the  nose  to  the  left.  To  retain  the  parts 
in  this  position,  Introduce  a  steel  pin,  about  one  inch  and  a  fourth  long, 
into  the  right  nostril,  and  pass  it  completely  through  the  anterior  and 
upper  segment  of  the  divided  sei)tum,  near  the  columella.  By  carrying 
the  head  of  the  pin  to  the  left,  the  anterior  portion  of  the  nose  will  be 
also  carried  in  thus  direction,  and  may  be  retained  by  inibeddiog  the 
point  of  the  pin  deeply  in  the  immovable  cartilaginous  septum  and  mu- 
cous membrane  at  the  back  of  the  left  naris.  The  pin  may  be  removed 
as  soon  a.s  iinn  adhesions  have  formed,  usually  in  from  five  to  ten  days. 

Deviations  of  the  septum  alone  may  be  corrected  by  the  same  method. 

Hifpcrtrophy  of  the  nose,  due  to  incrt?ased  vascularity,  raaj'  be  cor- 
rected by  repeated  incisions  across  the  track  of  the  enlarged  vessels,  by 
galvano-puncture,  or  by  causing  their  obliteration  by  injections  of  60-per- 
cent carbolic-acid  solution,  as  fur  nceuus. 


—  J 
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Loss  of  substance  may  occur  from  the  accidental  or  surgical  ablation 
of  all  or  a  portion  of  this  (irgan,  or  fnjui  its  destruc^tion  by  disease.  The 
diseases  which  most  frequently  produce  loss  of  substance  are  s't^philis 
and  lupus.  Carcinoma,  sarcoma,  elephantiasis,  or  any  neoplasm,  may  in- 
volve the  nose  and  cause  loss  of  tissue  in  their  removal,  but  lupus  locates 
itself  by  preference  here,  while  one  of  the  most  common  lesions  of  tertiary 
syj^liiJJs  is  necrosis  of  the  cartilages  and  bones  of  the  nose,  resulting  in 
great  disfigurement.  Occasionally  sloughing  occurs,  from  the  presence 
of  a  phagedenic  syphilide  during  the  second  stage  of  this  dise^ise.  Thia 
accident  occurred  in  the  patient  from  which  Fig.  447  was  taken. 


*T*ASTIC  SURGERY   OV  THE  NOSE. 


Bhinoplafify  may  be  partial  or  comj)lef*.    Complete  rhinoplasty  is 
form^ii  when  the  skin,  cartilages,  and  hune  of  the  nose  have  been 
tied  iiwiiy.     In  such  cases  notliini?  remains  but  an  irregular  sunken 
leadin;;  almost  directly  into  the  pharynx. 

The  'ij>erari<)n  consists  (1)  in  paring'  the  margins  of  the  opening  and 
I  iutecnment  immediately  around  the  opening,  in  apposition  t^j  which 
tnmsplanted  flap  is  to  be  brought;  (2)  in  the  transportation  of  a 
eriy  shaped  piece  of  skin,  with  its  underlying  tissues,  from  its  nor- 
[  to  rhe  new  position. 
[Tlie  Hap  may  be  taken  entirely  from  thp  forehead,  or  one  half  from 
I  cheek,  or  from  the  arm.  One  of  the  most  frequent  causes  of  failuiSi 
fthis  operation  is  the  caving  iu  of  the  ridge  of  tlie  new  nose,  and.  in 
'  to  better  .sui)jx>rt  this  i>art,  the  end  of  one  of  the  lingei's  may  be 
xl.  as  follows : 
SFirst  Sfffhod — Complete  Rhinoplasty  from  tfie  ForeJiead  and  Flvfjer, 
emore  the  nail  and  matrix  of  one  finger  of  the  left  hand,  split  and 
Pt  Dp  the  integument  on  the  palmar  surface  of  this  linger,  as  far  liack 
the  last  interpluilangeal  articulation,  and  sew  this  to  the  already 
irwhened  tdges  L»f  the  nasal  opening.  The  arm,  hand,  and  head  sliould 
Bow  be  immovably  fixed  in  a  ])laster-of -Paris  dressing,  in  which  position 
it  fvmains  for  about  four  wei.'ks.  W!ien  the  circulation  is  freely  estab- 
led  between  the  vessels  of  the  fare  and  the  transphinted  finger,  the 
■  should  be  amputated  at  the  first  or  second  interphalangeal  articu- 
ons,  as  may  be  necessiiry  to  have  it  of  sufficient  length  to  support 
the  covering  of  integument.  After  several  weeks'  -delay,  to  assure  the 
oanent  vitality  of  the  transplant- 
phidanx.  a  Hap  may  be  turned 
the  forehead  to  the  nose,  as 
follows : 

Cut  a  piece  of  chamois-skin,  or 
Boft,  thin  leather,  of  the  shape  rep- 
»wenteil  in  Fig.  438.  Adjust  this 
Iti  Ilie  line  of  the  nasal  cavity,  to  see 
If  it  is  large  enough  and  of  jirojier 
•hape.  Bear  in  mind  the  following 
points:  1.  The  flap  once  disvsected  up 
Nil  to  contract.  It  should  there- 
^  be  slightly  larger  than  a  pattern 
*hirli  fits  exactly,  2.  The  isthmus 
4:iS>  must  not  be  toonarn)w, 
^  '■  r  that  the  vitality  of  the  flap 
^b  be  insufficient.  It  should  al- 
Bft  be  cut  so  as  to  include  the  an- 
Pk  artery.  3.  The  distance  fiY>ni 
iiw  i.iihmus  {d)  to  {e  «),  where  the 
birer  edire  of  the  new  nose  is  to  be,  should  he  considerably  less  than  the 
[istance  from  d  to  a  c.  in  order  to  prevent  tension  of  the  flap  and  inter- 
witli  the  circulation  through  the  i>edicle,  d.  Lay  the  pattern  on 
so 
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the  foreliead  and  outline  the  flap  by  making  punctures  at  inter\*als  of 
every  fourth  of  an  inch  along  its  eilgea.  The  incision,  made  through  all 
the  tissiie.s  down  to  the  periosteum,  should  hpgin  at  d  and  be  carried  to 
accUy  and  then  down  to  a  point  near  the  eyebrow,  at  d.  in  the  line  of 
the  freshened  margin  of  the  nasal  cavity.  The  smaller  incisions  in  the 
flap  ab  <iv  cb  are  made  to  pmvide  for  the  septum  and  alse  of  the  new 
nose.  If  the  finger  has  been  gniftwl  for  the  support  of  the  llaj>,  the  in- 
cisions of  fjabat,  c  ft,  r  6,  will  suffice  ;  if  not,  those  of  Linliart,  a  b,  a  6, 
will  give  a  doubly  folded  septum,  and  one  less  likely  to  fall  or  cave  in. 
The  flap  is  now  dissected  up  from  the  peiiosteum  as  fai*  as  the  jiedicle, 
when  it  is  turned  down  aud  sewwl  into  position  with  tine  silk  sutnivs. 
The  secondary  (lap  for  the  septum  is  first  doubled  on  itself,  and  then 
bent  in  at  a  right  angle  to  the  axis  of  the  nose,  and  stitched  down,  ae 
shown  in  Fig.  4::J9,  to  the  center  of 
the  lowest  portion  of  the  niise,  just 
above  the  middle  of  the  upper  lip, 
whilp  the  alffi  are  also  folded  in  and 
sewed,  as  represented  in  the  same 
cut.     The  operation    is  completed 


Fio.  44u.—<  Alter  Mal^aitriic.^ 
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when  the  entire  flap  has  Ijeen  ac- 
curately stitched  to  the  freshened 
edges  of  the  cavity,  as  shown  in 
Fig.  440.  Pieces  of  rubi^er  tubing 
may  be  inserted  in  the  nostrils  to 
hold  the  ala?  in  position.  The  upper 
part  of  the  wound  t>n  the  forehead  is  dmwn  as  near  together  as  can  be 
done,  with  silk  or  silver-wire  sutures,  and  a  sublimate  or  iodoform  gauxe 
dressing  is  applied.  No  pressure  must  be  exercised  upon  the  i>t*dicle,  or 
llap,  which  should  be  loosely  envelojwd  in  the  dressing.  Tn  about  two 
weeks  the  ciix'ulation  will  have  been  sufficiently  established  between  the 
flap  and  the  edges  of  the  cavity  to  jiermit  the  section  of  the  pedicle,  the 
stum]t  of  which  is  u.sed  in  filling  up  the  gap  upon  the  foi-ehead.  In  re- 
turning the  pedicle  to  its  original  position,  it  is  advisable  to  scrape  out 
the  granulation-tissue  in  the  bottom  of  the  wound,  so  that  the  i-eturned 
portion  will  sink  to  the  proper  level. 

Among  othei-  methods  of  performing  complete  rhinoplasty  is  that 
of  T)ieffpnb;«'li,  as  shown  in  Fig,  441,  or  that  of  Koenig,  Fig.  442,  in 
which  the  pedicle  is  somewhat  wider  than  in  the  other  flaps.  The  flap 
of  Langenbeck  is  shown  in  Fig.  443.  Thes«;  v:irious  oi>enitions  of  trans- 
planting the  flap  from  the  forehead  are  moditications  of  the  Hindoo 
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stituted,  3(1  that  wirh  the  haml  on  the  occiput  and  the  inlerparieol 
suture,  the  strip  may  be  fitted  to  the  antero-lnteral  aspect  of  the  corset 
and  along  the  arm,  foreai-m,  and  hand,  as  in  Fig.  445.  Next  disseci  the 
integument  fi*ora  the  deltoid  region  down  tow-nrd  the  elbow,  making  it 

extra  long  and  wide,  and  lifting  every- 
thing down  to  the  deep  fascia.    M*hen  the 
hffimorriiage  has  ceased,  dress  ihewouml 
in  tJie  arm  with  sublimate  gauze,  apply 
the  gutta-percha  mold,  fix  it  npon  the  cor- 
set with  a  tight  roller,  fasten  it  and  the' 
underlying   hand    to    the   skuU-piece  iir 
helmet  {a  a,  Fig.  445)  and  accessory,  sup- 
porting strips  of  strong  adhesive  plasw 
as  at  b.     Lastly,  stitch  the  edges  of  ih« 
flap  to  the  freshened  margins  of  the  nafal 
nm.     The   ciifuhition   between    th*"  fs'v 
and  skin  of  the  arm  should  be  suffirientlj 
established  from  the   tenth   to  the  fou^, 
teenth  day  to  permit  section  of  the  flap. 

Since  the  skin  of  the  arm  is  very  rliin. 
and  after  transplantation  is  apt  to  shrink 
away,  it  Is  a  wise  precaution  to  dissect 
up  the  flap  from  the  shoulder  and  arto. 
making  it  longer  than  may  at  tirst  ap|*«ir 
necessary— and  to  do  this  eight  or  ten  days  before  the  arm  is  fastenefl  in 
the  immovable  apparatus.  The  Hap  in  this  way  shrinks,  and  is  covered 
with  granulations,  in  which  condition  union  with  the  integument  of  ilie 
face  is  accelerated  and  assured. 

When  the  vascular  connection 
is  safely  established,  the  pedicle  is 
cat,  the  arm  released,  and  the  flap 
shaped  and  stitched  in  j>osition,  as 
ill  the  pi-eceding  ojwi-ation. 


Fio.  i4&.—(&Hct  Unluirt.) 


Fi».  Md.^Aftcr  SzTmanoirekj'.) 
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AVtitzer  took  the  integument  from  the  forearm ;  Fabrizzl  from  Be< 
the  elbow  (,Fig.  440). 
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\ Partial  Jthlnoplasty. — 
hen  there  is  only  a  y>ar- 
liHs  of  subHtance  tUe 
r>n  is  less  difficult, 
[the prospect  of  success 
er.  When  one  ala  is 
olred,  as  kIiowq  in  one 
117  caaes  iFig.  447).  tlie 
I  may  be  made  from  the 
ek  {Fig.  448).  In  this 
flit  I  trimmed  the  cicu- 
!  edfies  of  the  scar  and 
^\  a  Hap.  as  indicated 
the  dotted  lines,  and 
Iched  it  to  the  nose.  The 
Qd  in  the  face  was  par- 
closed  by  snrui'es. 
kpe<l  iole  was  d  i  v  ided 
he  fourfeenlh  day  and 
turned  back  into  the  wound, 
1^  graniilutiuns  liaving 
Ptn  ijreviou'^ly  scrai>ed 
OQt  Or  the  finp  may  be 
[)wed  from  the  side  of 
[cheek,  leaving  the  ped-  ^,0.  4«. 

pabove,  as  in  Fig.  4^). 

iN'hen  the  tip  of  the  nose  is  eroded,  the  metliod  indicated  in  Fig.  451 
lid  be  adopted.     The  broad  end  of  the  flap  is  split ;  the  center  stiip 

{a)  is  for  the  septum,  while 
those  at  &6  are  to  complete 
the  eroded  al?e. 


~9' 
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When  in   the  rcmoral  of 

fci«u,.uuud  portion  in  u.e  r.ew  po^uioo  .rter     f^^^^*  neoplasms  the  ala  nasi 
.^Mrton  M.i  rrtuni  of  \u  pedicio.  is  perforated,  the  wound  may 


Fio.  45S.-H.Ancr  LiDlutit) 

W  hen  the  ala;  are  too  Ihiet 
elliptical  pieces  may  be  ei- 
ciswl  anil  the  edges  dosed. « 
in  Figs.  452  and  iTiX  If  lb' 
tip  of  the  nose  is  too  poiniHl 
and  upturned,  it  may  in  i«rt 
be  corrected  by  exsecting  a  triangular  piece  from  the  septum  and  cl'siiij 
the  pap  with  sutures. 

Congenital  Lesions  of  ike  Nose. — Occasionally  the  lateral  halve^'f 
the  nose  fail  to  unite,  resulting  in  the  defonnity  known  as  bifid  nos^- 
There  may  be  partial  or  complete  absence  of  this  orffan,  or  when  pressil 
the  nares  may  be  occluded,  or  it  may  be  complit-ated  w-ith  tlie  extww 
cases  of  hare-lip.  The  oi)erative  procedure  for  the  relief  of  this  Iwi 
deformity  will  be  given  in  connection  with  congenital  cleft  of  tin?  % 
Occlusion  of  the  narea  may  be  relieved  by  cutting  through  the  waa^ 
brano  in  the  direction  of  the  nonnal  opening.  For  the  correction  of 
furked-nose,  or  the  absence  of  this  organ,  no  tixed  rule  of  practice  can  ^^ 
laid  down,  I 

The  Lips  and  Cheeks. 

Wounds. — Accidental  woundx  of  the  lips  are  usually  incised  orhrt^ 
ated.  If  badly  torn,  the  ragf^'ed  edges  should  be  sm(M.>rhIy  trinimt^' 
washed  with  suldimate  solution,  and  secured  with  interrnpted  alk 
sutures.  When  tlie  wound  is  through  the  entire  thickness  of  the  lip- 
the  sutures  should  include  the  mucous  membrane.  A  very  line  suturt 
or  pin  should  be  used  in  the  vermilion  l)order  to  insure  absolute  appivs- 
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mation  here.  Adhesive  strips  are  not  reliable.  In  children  one  or  two 
pin-sulurea  should  I>e  prefen-ed,  as  they  heat  resist  the  cuustaut  strain 
to  which  sutureH  of  the  parts  are  3iibje(!ted  in  the  act  of  crying. 

HUeases  qf  the  Lips. — Among  the  diseases  whicli  involve  the  lips 
and  the  contiguous  structures  are  epithelioma^  iupus^  papilU/ftia,  ncBeus^ 
cysls^  li/fomUy  adettomay  y^A/c^wo;t,  ulcers^  and  geneial  hypertrophy 
and  Jixsi/rex. 

£pilhelioma. — One  of  the  most  frequent  causes  of  removal  of  portions 
of  the  lips  is  the  presence  of  epithelioma.  It  is  a  disease  of  middle  ami 
old  age,  involves  usually  the  lower  lij),  and  (K'cui*a  in  the  great  majority 
of  instances  in  males.  Kpithelioma  may  attack  the  lip  without  any  ap- 
preciable cause,  but  in  most  cases  the  appearance  of  the  neoplasm  is 
preceded  by  prolonged  initation  at  tlie  place  involved.  A  jagged  or 
projecting  tooth,  the  habitual  use  of  a  pipe-stem  or  cigar,  are  frequent 
causes  of  this  disease.  It  will  also  result  from  the  irritation  caused  by 
chronic  fissure  or  ulcer  of  the  lip. 

Sympto7iis, — It  begins  as  a  small  ulcer  with  rather  abrupt  margins,  in 
the  bottom  of  which  is  a  dirty  granulation- tissue  partially  hidden  by 
thin  pus.  In  its  earlier  stages  it  is  not  readily  distinguished  from  the 
benign  ulcer  which  is  found  upon  the  lip.  The  preceding  history  of  a 
prolonged  irritation  should  always  suggest  epithelioma,  esi>ecially  if  it 
occurs  after  the  age  of  thirty,  and  upon  the  lower  lip.  Ulcer  is  apt  to 
occur  in  one  of  the  scrofulous  or  tubercular  diathesis.  If  grave  doubt 
exists  as  to  lis  malignant  nature,  the  application  of  the  solid  stick  of 
nitrate  of  silver  shoiild  be  made.  An  ordinary  ulcer  will  heal  rapiiUy 
under  this  stimulus,  while  the  epithelioma  is  not  affected.  Labial  chancre 
may  be  tUlTerentiated  by  the  indurated  base,  which  is  chjiracteristic  of 
(his  lesion.  Adenitis  iu  the  line  of  lymphatics  along  the  lower  jaw  cornea 
on  in  n»e  earlier  stages  of  syphilis,  while  in  epithelioma  the  sore  may 
exist  for  months  without  perceptible  enlargement  of  the  lymphatic 
jrlands.  Tu  syphilis  the  appeanince  of  the  erajition,  together  with  the 
history  of  the  case,  will  lead  to  correct  differentiation. 

Epithelioma  of  the  lip  is  a  dangerous  affection.  Left  alone,  it  de- 
stroys life  within  a  period  varying  from  one  to  four  yeai-s.  It  spreads  at 
times  with  nipidity,  eating  away  the  tissues  in  all  directions.  It  may 
confine  itself  to  the  soft  parts,  or  attack  the  maxillary  and  nasal  bones. 
Engorgement  of  the  submental,  sublingual,  submaxillary,  and  cervical 
glands  is  almost  inevitjd^Ie  if  the  disea.'se  is  not  extirpated  in  the  first  few 
months  of  its  history.  The  glanduhir  enlargement  is  at  first  not  always 
due  to  metastasis,  but  may  result  from  simple  adenitis  following  the  in- 
ilanimatory  process  iu  the  margins  of  the  ulcer. 

Treatme^nt. — The  early  excisitui  of  the  diseased  tissue  is  imperative. 
The  knife  should  always  1h?  pi-eferre<l  tn  the  use  of  corrosive  substances. 
The  incision  should  lie  wide  of  the  diseased  area — at  lea-si  hall  an  inch 
from  the  intilti-ated  margin.  If  the  di.sease  has  existed  long  enough  to 
luive  caused  lymjihatic  enlargement,  the  infiltrated  gUuids  must  also  be 
extirpated. 

The  prognosis  as  to  a  i^ermanent  cure  is  always  doubtful,  although 
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when  the  operation  is  i>erformed  early  in  the  history  of  the  disease  a 
cure  may  l»e  effected.     In  many  cases  where  recurrence  after  operation 
is  probable,  life  may  be  prolonged  and  rendered  rafire  eoduitible  by  ex- 
cision of  the  ulcer.     After  a  primary  excision  the  patient  should  he  kept 
under  close  observation,  and,  upon  the  reappearance  of  the  neoplasm  in 
the  scar  or  lymphatics,  a  second  operation  should  be  performixi     Id 
1884  I  removed  a  huge  numlx^r  of  inliltraied  plunds  fn>m  the  uwk  of  a 
man  about  fifty  years  old,  who  had  had  an  epithelioma  of  the  lip  excised 
twelve  years  previous  to  that  date.     Five  years  after  the  first  opt-iationa 
gland  at  tlie  lower  edge  of  the  jaw  became  enlarged  and  wjls  t-xiirpati^l. 
Six  years  later  the  glands  l^eneath  the  jaw  be^n  to  swell,  and  a  year 
later*  when  1  saw  him,  metastasis  had  seemingly  occun^ed  in  all  the 
lymphatics  as  far  down  as  the  lower  thii*d  of  the  neck  on  one  side.    The 
infiltration  was  so  extensive  and  deep  that  it  took  two  o|;)eratious,  eaob 
lasting  about  three  hours,  to  effet't  the  removal.    Tlie  exjimination  of 
the  glands  demonstrated  the  malignant  character  of  the  disease.   At 
this  date,  two  years  from  the  last  operation,  the  patient  is  linng  ami  ^ 
healthy.  J 

Lupus. — Lupus  erythematosus  and  vulgaris  usually  attack  the  tS^ 
sues  of  the  nose,  cheeks,  and  lips,  at  times  producing  extensive  kissof 
substance.  The  erythematous  variety  is  tirst  seen  as  small  red  pajiiiles. 
pnjjecting  slightly  above  the  epidermis,  and  covered  with  scales.  It  is 
a  disease  of  the  selmceous  glands  and  ducts,  causing  chronic  inHamiiia' 
tion  of  the  skin  and  atrophy  of  all  the  elements  of  the  cutis.  Its  prttg- 
resa  is  slow,  and  the  prognosis  is  usually  favorable  when  the  disfftwis 
confined  t4>  a  liniited  area.  It  does  not  affect  the  general  healih  of  ihe 
patient,  and  often  heals  spontaneously,  leaving  a  flat,  smooth  seat. 
When  disseminated  it  is  more  dangerous,  not  infrequently  ent-lintr  Ip 
fatal  complications.  Tlie  treatment  n*quires  genemus  diet,  tonics,  anil 
out-of-door  life.  Among  the  local  agents  recommended  in  lujuw  ery- 
thematosus is  green  soap,  which  should  be  spread  on  lint  and  j  i 
closely  upon  the  affected  i>a:t,  or  nibbed  in  with  the  finger  ev^n  i  .> 
Prof.  A.  R.  Robinson,  in  addition  to  the  above,  also  recommends  a  \^ 
per-cent  solution  of  oleate  of  mercury  brushed  over  the  dise^ised  surfnoc. 

If  the  disease  does  not  yield  to  these  milder  measures,  the  &li.irp 
spoon  should  be  employed  and  the  broken-down  tissue  thomu^ljly 
scooped  out.  Emollients,  cold  application.^  or  poultices  may  be  used 
afterwiird,  according  to  the  reqniivments  of  the  case. 

Lupus  vulgaris  is  a  more  formidable  affection.  In  its  earlier  stagw 
it  consists  of  a  number  of  soft  red  dots  in  the  deeper  layers  of  the  in- 
tegument, which  gradually  appear  as  papules  upon  the  surface.  The 
characteristic  lesiou  is  Ihe  iuliltration  of  the  skin  with  an  abundant 
small  cell  new-growth.  It  is  believed  to  be  a  tulwrculosis  of  the  skifi. 
The  integnraent  breiiks  down  and  is  cast  off  as  a  slough.  The  ne»- 
formed  cells  also  undergo  gi-anular  metamorjjhosis,  and  disaj)pearwitli 
the  other  destroyed  tissnes.  The  only  disease  likely  to  be  mistaken  for 
common  lupus  in  the  adult  is  epithelioma.  Lupus  logins  usnolW  i" 
childhood,  while  epithelioma  is  exceedingly  rare  before  the  age  of  ihin 
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&r  of  lupus  is  not  so  painful  as  tliat  of  epithelioma,  nor  its  edges 
,  and  elevated.  The  treatment  of  this  affection  is  often  nnavail- 
Phe  constitutional  treatment  is  the  same  as  for  lupus  erythemato- 

^^^111115^,  a  liVper-cent  ointment  of  pyrogallic  arid,  spreatl  ujKjn 
md  closely  laid  upon  the  diseased  surface,  is  a  usfful  remedy.  It 
I  be  applied  twice  daily  for  sevenil  days,  and  then  pouUices  or 
itmeuts  used  until  the  slouj^h  is  removed.  In  certain  cases  it  is  ad- 
ttble  to  scrape  the  ulcer  well  with  the  sharp  spoon,  and  then  apjdy  the 

"  f  aci<l  f*>r  one  or  two  days. 
_:.  -s. — As  has  been  stated  in  the  article  on  diseases  of  thevascu- 
bstem,  arterial,  capillary,  and  cutaneous  vascular  tumors  are  occa- 
i&ly  ltK*:ited  upon  the  lips  and  cheeks,  and  ivciuire  removal  by  the 
liife,  ligature,  or  injection.  Their  excision  often  causes  extensi%'e  loss 
fHaae.  Wlien  situated  in  the  free  border  of  the  lips  or  nares,  the 
4»er-cent  carbolic-acid  injection  should  be  tried  before  excision  is  prac- 

■Wf*  are  less  formidable,  and  nirely  require  au  extensive  reparative 
Btinn  after  excision. 

frftpif^oma,  lipoma^  adenoma.,  and  Jihroma  do  not,  as  a  rule,  require 
lauive  incisions  and  loss  of  tissue  in  their  removal. 

^^/c  tnnutrs  of  the  lip  are  not  infrequent,  occurring  as  spherical 
gs  beneath  the  mucous  membrane.  They  are  caused  by  obstruc- 
D  »f  the  duct  of  a  labial  follicle,  and  contain  a  thick,  ropy  iluid.  The 
Ument  involves  a  careful  and  thorough  excision  of  the  pac. 
Witxures,  or  ^^-fhaps^^  of  the  lip  may  ot;rur  independently  of  any 
■tutioQul  disease.  They  may  l>e  cured  by  a  local  astiingent,  as 
B  or  caustic,  as  nitrate  of  silver,  applied  once  a  day  for  two  or  three 
r  When  these  more  simple  remedies  ai-e  without  avail,  excision 
Idd  be  pmcriced.  When  lissure  of  the  lip  is  allowed  to  remain,  and 
■neral  condition  of  the  patient  is  bad,  necrosis  of  the  mucous  mem- 
Rp  inone<liafely  contiguous  ensues,  causing  a  fjrayish-red  ulcer.  The 
ttment  r*msist-s  in  the  local  use  of  astringents  and  the  improvement 
fhe  patient's  nutrition. 

Wk/f^f/tnoii  of  the  lip  is  rare.  It  is  a  painful  and  dangerous  aflfection. 
Pathology  of  carbuncle  has  been  given.  The  proper  treatment  is 
iy  and  free  incisi{m  tlirough  the  skin,  deep  fascia,  and  muscles,  and 
juent  irrigatiim  with  strong  sublimate  solution. 
yptrtropfu/  of  the  li|)  Is  (R*ca.sionally  met  with.  It  may  be  confined 
mucous  and  submucous  tissues,  or  the  entire  thickness  of  the 
»y  l»e  involved.  It  occura  usually  in  the  upper  lip,  but  may  be 
ccasiomilly  in  the  lower  lip.  When  extensive  enough  to  require 
litive  interference,  the  proper  method  i.s  to  dissect  out  in  the  long 
I  of  the  lip  a  ]>ortion  of  the  tissue  between  the  skin  and  mucous 
nbrane,  and  apprttximate  the  edges  of  the  wound  uith  silk  sutures. 
flair  on  t^e  Lrpft  o/  Women, — Permanent  e]»iIation  may  be  effected 
^troducing  into  the  follicle  of  each  hair  the  }»Ant  of  a  line  platinum 
Ue,  which  Is  r.ftenvard  heated  by  tlie  galvanic  cuiTent.  The  employ- 
;  of  cocaine  rcndera  tliis  operation  painless. 
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Reparative  Svtffery  of  the  Lips. — A  plastic  oi>eratinii  may  b*»  de- 
manded in  ax'ciuired  or  confTfnital  lack  of  tissue  in  the  upper  lip.  Id 
the  lower  lip  congenital  deformity  is  exceedingly  rare. 

Hare-Lip^ — Hare-Up  is  a  couiren- 
ital  defect  caused  by  an  arrest  of  de- 
velopment in  the  tissues  which  form 


/ 
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t'lo.  <»£5. 


the  upper  lip.     Instead  of   uniting 
Kio.  464.  in  the  uieduin  line,  a  fissure  exists 

which  may  include  either  the  soft 
structures  of  the  face  or  palate,  or  the  bones 
of  the  palate  as  well.     In  rare  instances  the  -— ^       ^.. 

cleavage  passes  up  into  the  eye  and  cranium  .^-^:         ^jfc 

(Figs.  454,  456).  The  fissure  is  usually  uni- 
latei*al,  and  may  be  so  small  that  it  is  scarcely 
noticed,  as  in  Fig.  456,  or  it  may  extend  half  ^^ 

way  to  or  completely  into  the  na.sal  cavity 
(Figs.  457,  458,  459).  One  side  of  the  lip  is 
much  thicker  than  the  other.  In  dovhle  hare- 
lip the  iissures  are  about  the  same  distance 
from  the  median  line.  Both  may  extend 
into  the  nose,  or  one  (and  rarely  both)  may 
be  partial.     The  portion  intervening  may  be  fw.  *m. 
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of  a  portion  of  tlxe  Up  and  gum,  with  one  or  more  rudi- 
[Fary  ttn^th,  at  a  varyin;?  angrle  of  projection.     Tlie  central  piece 
IBotuillj' isatlacUed  to  the  nose.     In  incompleU?  single  hare-lip  tlie 
is  not  flattened  and  deformed,  as  is  the  case  when  the  fissnre 
through  the  pre-maxillary  bone  and  the  palate  and  alveolar 
of  (he  superior  maxilla 
\4IB0).    The  location  of  this 
t  is  most  frequently  between 
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fio.  iCO.— (After  Koeoi;.) 
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X  and  second  incisor  teeth,  and  thron<ih  the  inter-maxillary  bone, 
t,  as  frequently  given  by  some  writers,  between  the  second  in- 
ftnd  canine  teeth,  extending  backward  through  the  pre-maxillary 
Ire. 

In  dnuhh  hnre-lip  the  cleft  in  the  palate  is  usually  double,  while  the 
*r-piec«  may  be  attached  to  the  vomer  (Fig.  461),  or  the  pre-maxil- 
fcortion  may  be  united  to  one  side  of  the  superior  maxilla  (Fig. 
r  In  rare  instances  the  fissure  passes  obliquely  upward  and  ont- 
(l,  involving  the  eyelid,  orbit,  and  cranium,  producing  frightful  de- 
Bity,  as  shown  in  Fig.  455. 

itmetU. — 'Hie  only  i*elief  from  this  deformity  is  in  a  plastic  opera- 
It  should  l>e  done  early,  and,  wh*^n  possibh:',  within  the  Hrst  few 
Bs  of  life.  Hearty  and  well-nourished  infants,  with  simple  uni- 
hart^lip,  should  be  operated  upon  at  birth.  If  they  are  feeble,  an 
|at  forc**d  nutrition  should  be  made,  and  the  operation  postponed 
Ithe  patient  is  brought  into  i)ro]:)er  condition.  Double  or  single 
^1iIt.  with  cleft  palate,  should  be  nperated  upon  enrly,  since  by 
nog  the  lip  together  the  tension  on  the  superior  maxillai^y  bones 
B(es  closure  of  the  interosseo^is  cleft. 

rne  methods  of  openiting  are  numerrtus.  Tlie  essential  features  of 
y  operation  are.  to  trim  the  edges  of  the  fissnre  in  such  shape  tliat, 
a  they  are  approximated,  the  gap  will  he  closed  and  no  depression 
,  ihe  vermilinn  bitrder  of  the  lip. 

%gle  Incomplcfe  Jfare'Lip — Firfit  Method. — Having  p-stimated  the 
of  stirface  required  to  fill  up  the  deficiency,  with  a  long,  sliarp 
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knife  prick  the  integument  of  the  lip  at  a,  &,  o,  d,  and  e  (Tig.  462), 
guides  to  the  deep  incision.     Then  the  openitor,  stuadiD;^  in  the  iH.>siriui 
which  best  suits  his  convenience,  seizes  the  lip  l^etween  his  thural>ruifi 

finger,   so  as   to   control    hiemon-bage.   and, 
while  the  opposite  aide  is  held  by  an  mmst- 
ant,  transfixes  it  at  fl,  cuts  from  a  to  c,  bj 
^.'JE^^^@L  smooth,  short  strokes  of  the  knife,  remora 

and  reinserts  the  blade  at  rf,  and  cuts  into  the 
angle  at  c.  This  mancpuvre  is  rejw^ated  in  llip 
line  a,  &,  e.  With  a  strong,  blunt  jmir  of  sris- 
sors  the  soft  tissues  are  freely  lifted  from  ibe 
bone,  until  the  edges  of  the  wound  can  Waiv 
]ir()ximated  without  any  degi-ee  of  tensiita. 
If,  as  frequently  occurs  one  si<le  is  so  mucli 
thicker  than  the  other  that  difEcnltj-  is  expe- 
rienced in  keeping  the  approximated  edges  on  the  same  plane,  a  partnf 
the  under  surface  of  the  thicker  side  should  be  clipi)ed  off  with  th?  s(is- 
sors.  Sti-ong  silver  haredip  pins  (from  two  to 
four  in  number,  owing  to  the  length  of  the  in- 
cision) are  then  inserttMl,  being  made  to  enter 
about  one  fourth  of  an  inch  from  the  cut  edge, 
passing  through  the  entire  thickness  of  the  lip, 
and  out  at  a  corresponding  point  on  the  opi)0- 
site  side.  A  figure-of-8  silk  thread  is  wound 
about  these,  and  one  or  two  silk  sutures  are  in- 
serted, to  secure  a  perfect  appix)ximation  at  all 
points.  The  pins  should  be  about  one  fourth  of  *"»»■  ^w- 
an  inch  from  each  other,  and  the  lowest  should 
be  about  this  distance  from  the  vennilion  bonier, 
should  pass  through  the  vermilion  border  (Fig.  463). 

lu  adults  a  light  loosp  dressing  of  sublimate  gauze  will  suffice  intl 
after-treatment.     In  cliildren  it  is  always  wise  to  support  t!ie  suiiin'S 
narrow  strips  of  adhesive  plaster,  carried  from  the  angle  of  the  jaw  a 
the  wound  U^  the  opposite  side  of  the  face. 

The  pins  and  sutures  are  removed  between  the  third  and  fifth  da] 
No  rule  can  be  laid  down,  but  the  removal  should  be  made  as  soon 

union  has  taken  place.     For  the  few  days  i 
-^  mediately  following  the  operation  the  rauscl 

of  the  face  should  be  kept  as  quiet  as  pos*iWft 
Silk  sutures  may  be  employed  if  the  j 
not  at  hand.  When  the  fissure  is  wider,  ;i.. 
gles  h  and  c  should  be  made  deeper,  as  shown  in 
Fig.  464.  When  approximation  is  compleii^l. 
c  and  b  unite,  w^hile  the  iHjints  d  and  c  proirvi 
below  the  level  of  the  normal  lip.  Any  P*- 
fio.  4U.  dund:mcy  of  tissue  or  overlapping  shotiUl  1« 

allowed  to  remain  until  all  shrinkage  has  i>c- 
curi^d,  when  the  excess  may  be  trimmed  off  at  the  level  of  the  Up. 
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i</  Mefhoii — Operation  of  Malgnigne, — "Willi  a  shaip  bistonry 
the  edges  of  the  fissure,  by  cutting  a  strip  on  each  side,  fnjm  the 
:donTj  to  about  one  eighth  of  an  inch  from  the  free  border  of  the  lip. 


a. 


I 


Vm.  ita.— (Alter  MftlgoigiM.) 


Fio.  464. — (After  Malgiigno.) 


ttft  Strips  are  turned  down,  as  shown  in  Fig.  405,  and,  after  the  lip  on 
Hro  side  is  dissected  up  from  the  bone,  the  edges  are  approximated  and 
United,  us  shown  in  Fig.  400.  The  projecting  portion  is  treated  as  in  the 
piwwling  ojieration. 

Third  Method —Operation  of  Z^itffenbeck.— Upon  one  side  of  the 
',  as  at  ^  {Fig.  407),  remove  a  narrow  strip  from  the  apex  out  through 


_  :   I  irt,  Lftnjtenbeck.) 
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Jtermflion  border.     On  the  opposite  side,  a,  the  incision  extends  only 
,j^ within  one  eiglilh  to  one  fourth  of  an  inrh  of  the  free  Iwrder.     After 
is  freed  from  all  attachments,  the  edges  are  approximated  and 
1.  as  shown  in  Fig.  408. 
jurt/t  Method — Operation  qf  Nkloloii. — Make  an  incision  parallel 


fl*.  *S9.-^,  ATtir  Nitukm,  Kuvi)i){.) 
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with  the  npper  half  of  the  fissure,  on  either  side,  the  incision  nrching 
over  the  apex,  as  shown  in  Fig,  400,  a  h.  ^Vhe^i  romplpted  and  turned 
down,  a  diamond- shaped  or  elliptical  opening  is  formed  (Fig.  470).  The 
pins  should  be  iiitro<luced  from  near  the  lateral  angles. 

Fifth  Method. — Operation  of  Graqf^. — Make  a  horseshoe- shaped  in- 
cision along  the  apex  of  the  fissure,  as  at  a  i,Fig.  471),  and  remove  the 
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included  tissue  together  with  a  narrow  strip  along  the  edge  of  tlie  fissure 
on  one  side»  as  at  b^  thrfiugh  tlie  free  border  of  the  lip.  Upon  the  op- 
posite side,  and  near  the  middle  of  the  fissure,  iin  incision  thmngh  the 
thickness  of  the  lip  is  made  in  a  direction  outward  and  slightly  down- 
wanl,  as  at  c.  In  approximating  the  edges  (see  Fig.  472),  the  receding 
angle  at  a  is  united  to  b  on  the  opposite  side,  and  the  tip  of  the  free 
border,  rf,  is  stitched  to  c. 

The  modification  of  this  procedure  by  Koenig  is  prefemble  in  cases 
where  the  gap  has  unusual  width  at  the  vermilion  bowler.  Tlie  horse- 
shoe incision  at  a  is  the  same  as  in  the  preceding  operation,  but  there 


Pro.  473. — [After  Koenig.^ 
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are  two  lateral  horizontal  incisions,  2-2  (Pig.  473).  The  wound  has  the 
shape  shown  in  Fig.  474,  and  in  approximating  the  edges  the  apices 
of  the  two  flaps,  be  (Fig.  473),  are  brought  together  at  the  level  of  a 
(Fig.  474). 

Complete  Single  T/are-Lip — F/rst  Method — Colles^s  Operation.— In 
certain  cases  where  the  fissure  is  of  great  width,  and  extends  tlu-ongh  the 
fioor  of  the  nose,  important  modifications  of  the  foi-egoing  procedures  are 
at  times  necessary.  The  operation  is  one  of  considerable  difficnity,  not 
only  as  to  the  closure  of  t!ie  fiasure,  but  on  account  of  the  tiattening  of 
the  wing  of  the  nose  on  the  affected  side. 
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In  the  milder  cases  tbe  procedure  of  CoUes  may  be  undertaken.     Upon 

'  side  of  rhe  fissure  (usually  the  most  i)eii)endicular  surface  is  selected) 

ke  an  incision  parallel  with  and  about  one  eighth  of  an  inch  from  ils 

!  b«jpler,  a  r  vFig.  475).     This  incision  terminates  short  of  the  wing  of 

>  and  the  vermilion  border,  and  is  bisected  a  little  nearer  its  upjwr 

llowerend,  b.    The  opposite*  surface  is  freshened  by  an  incision  in 

»liDerftf/(Fig.  475),  this  strip  being  entirely  removed.    When  the  soft 

sare  thoroughly  dissected  up,  the  edges  are  appi-oximated,  so  that  the 

)ht  is  tnitied  dowT],  and  its  end  is  stitched  to  the  line  ef.    The  tlap 

I  is  turned  up,  its  freshened  surface  being  stitched  to  the  upper  i»art  of 

(line  edy  while  its  upi>er  edge  looks  into  the  csivity  of  the  nostril. 


Fin.  *7a.— <AIU)r  Liuiiart,  Collcf.) 
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^feeond  Method.— \n  the  sei'erer  forma  of  complete  unilateral  hare- 
^rpri>cet'd  as  follows :  Freshen  the  edge  of  one  side  of  the  fissure  on 
^line  indicated  by  b  a  (Kig.  476),  and  upon  the  opposite  side,  as  nt  c  rf, 
\d  making  a  division  of  the  lip  outward  and  downward,  d e,  in  the 
ii«m  of  the  corner  of  the  mouth,  and  as  far  as  may  be  n»*cessary. 
ct  up  the  tissues  fively  from  the  bones,  and  make  a  horizontal  in- 
[»D  i>n  either  side,  as  shown  at  h  t^c  1  (Fig.  476).  The  length  of  these 
BwUions  will  depend  upon  the  degi-ee  of  tension  required  to  bring  the 
into  apposition.  When  the  wing  of  the  nose  is  greatly  flattened 
pformity  may  be  in  good  part  relieved  by  carrying  a  curved  incision, 
ittjund  the  ala  nasi,  and  dissecting  loose  the  attachment  from  the 
^ll.ir>'  bone. 
mhle  Harf-Llp. — The  methixl  of  operation  for  double  hai*e-lip  will 
ad  upon  the  size  and  position  of  the  middle  piece,  and  the  width 
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lepth  of  the  lateral  fissures.     If  the  central  piece  is  so  prominent 
St  will  exercise  too  great  tension  upon  the  lip  when  the  sutures  are 
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inserled,  the  bony  proj.*otinn  should  ]w  seized  with  a  strong  forceps  an 
forced  back  into  a  safer  position,  or  broken  off  with  a  cliisel.  Tht?  etige 
of  the  central  tip  must  be  tnmmed  or  freshened.  Tlie  length  of  the  la 
ciaion,  a  b  (tMg.  477),  and  tlie  extent  of  the  dissection  of  the  lip  from  tlii 
jaw,  will  depend  upon  the  space  to  be  covered  in.  The  margin  fronjii 
to  the  root  of  the  nose  is  not  freshened,  since  it  forms  the  Hoorof  tin 
nostril  when  the  ojieration  is  completed.  Tlie  condition  of  the  parti 
when  ready  for  the  sutures  (pius  are  not  used  where  a  central  piece  i^ 
preserved)  is  shown  in  Fig.  478.  The  points  hb  meet  in  the  median  Uhq 
of  the  lip,  while  a  a  are  sewed  to  the  centi-al  piece. 

Cheiloplasty — Upper  Lip. — In  addition  to  congenital  deficiency  o/ 
the  lips,  not  infrequently  as  a  result  of  accident  or  disease,  or  the  re- 
moval of  abnormal  growths  or  cicatrices,  the  surgetm  is  caUe<i  njwn  to 
relieve  the  deformity  and  inconvenience  resulting  from  this  loss  of  tissue. 

In  the  upper  lip,  when  the  loss  of  substance  is  not  extensive,  as  in 
Fig.  479,  the  unsiglitly  appearance  may  be  remedied  by  making  twr. 
cisions,  curved  as  rej>resented  by  the  lines  ad^  ad^  from  the  side  of 
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ala  na-si  downward  and  inward  to  the  apex  of  tho  fissure.  The  softtii- 
sues  sliould  be  dissected  up  and  brought  into  position  by  sutures  appfied 
as  in  Fig.  480.  If  after  the  dissection  the  tension  is  still  so  great  that  ite 
parts  do  not  come  well  into  position,  a  horizontal  incision  should  \^  nuidi 
on  either  side,  beginning  near  the  root  of  the  nose,  and  carrio<l  dirertlr 

outwartl,  or  slightly  oiiMrant 
and  downward,  as  thesb^ipi*"' 
the  llap  may  r»x|ui'       ""*  " 
there  is  greater  1" 
stance,    Burrows's  method  i» 
advisjible   (Pig.  481).    ^t  ' 
horizontij]  incision  on  eiiii 
commencing  in   the  anjrit^  ^ 
the  mouth,  and  going  - :  ^ 
through  the  lip,  o  h,  c  i..  - 
unite  these  at  I-  and/.   W*-* 
sect  out  the  triangular  \if<^ 
J  a  b,  k  c  d.     Make  now  iw 
other  horizontal  incisionswWc'' 
run  into  the  nasal  caviiy  pk 
andy^,  and  dissect  out  two  smaller  triangles,  f  e  vi  and  tjhh    "^ 
proximal  edges  of  the  quadrilateral  llajjs  ghcd  and  e/a  b  shoulJ  now 


Kio.  «l.-<Aft*r  Liubart.) 
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be  freshened  and  freely  lifted  by  dissection,  and  the  sutures  Intro- 
dnred.  It  will  Iw  observed  that  as  the  edges  are  appi*oximated,  the 
lines  rf/r,  hj^  mf^  and  Ih^  will  be  united  with  c^*,  aj^  me^  and  I g, 

A  third  method,  which  is  useful  in 
certain  eases,  is  as  follows :  After  the 

disease    is   ivinoved,   an    incision,   c  a  ^  ^       « 

(Fig.  482),  is  «»med  from  the  alse  of 
the  no»e  upward  and  outward.  The 
length  of  this  cut  and  its  obliquity  de- 
pend up<:)n  the  distance  to  be  tilled  be- 
tween the  normal  line  of  the  lip  and 
the  nose.  A  second  incision,  a  6,  is 
now  carried  deeply  downward  and  out- 
wanl,  making  a  quadrilater.il  flap, 
which  liinges  at  b  rf,  and  is  dissected 
np.  and  the  edges,  ca,  are  brought  in 
apposition  and  secured  in  the  median 
line. 

Loioer  Lip. — When  the  loss  of  tissue  has  left  a  cavity  triangular  in 
shape,  as  in  Fig.  483,  that  one  of  the  following  methods  may  be  selected 
which  in  the  judgment  of  the  oi>era- 
tor  is  best  adapted  to  the  case :  ^ 


V 


Fw.  4S8.— (After  Linbart.) 
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Fid.  438, — (After  Hsymanownky.) 


Pi«.  4H4.— tAlWr  Liiiliart.) 


1.  A  horizontal  cut,  ah  (Fig.  484), 
is  made  outwaixl  from  the  angle  of 
the  lip,  and  a  second  one,  b  c,  parallel 

with  the  freshened  edge  of  the  fissure.     Both  flaps  are  now  loosened  and 
alid  towanl  the  median  line,  and  united  by  pins  or  sutures.     Along  the 
free  border  of  the  new  Up  stitch  the  mu- 
cous membrane  to  the  skin  with  line  silk 
sutures.    The  gap  left  on  either  side  is  also 
wholly  or  partially  closed  by  sutures. 

2.  For  the  same  defect  make  a  semi- 
circular incision  outward  and  downward 
fmm  each  ingle  of  ihe  mouth,  cgd  and 
«/''  (f'^JK-  4^'*)-  I>i»sect  tins  tin  p  np  freely 
anil  slide  tfiwanl  the  middle  line.  The  pin- 
sutures  are  inserted  as  in  Fig.  48C,  taking 


Kw.  486.— {Atkr  gz^muiowaky.} 
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^^ 


/  \  the  precantion  to  sew  the  mucous  membrane 

^•^"cap^  /      to  the  integriment  along   the  edge  of  the 

newly  niiule  lip. 

3.  If  the  fissure  is  less  extensive,  mnkea 
horizontal  incision  Xrom  each  angle  of  th« 
mouth  through  the  entire  thickness  nf  the 
lip  for  a  sufficient  distance  (Fig.  487).  (i^ 
cd,  dissect  up  the  triangular  llapH,  ami  ad- 
just with  pin-sutures,  as  showTi  in  Fi:  '  ^ 
4.  When  the  apex  of  the  triangular  defect  does  not  dip  down  i 
from  the  teeth,  the  unilaitTal  sliding  operation  of  Blasiua  mav  1*   ;., 


Fifl.  484.— (After  Siymanowsky.) 


Fio.  4S7. — (AfUr  SzruuiDowaky.) 


Flo.  488.— (Alter  SzrnuuMvik;.} 


ticed.     From  the  apex  of  the  angle,  c  (Fig.  4S9),  make  a  deep  cut,  ct\ 
downward  and  outward  over  the  side  of  the  chin,  in  the  main  a  contii 

ation  of  the  line  of  the  defect,  hf\ 
The  tbp,  acedy  is  dissected  up 
slid  so  that  c  is  atiacht^d  to  h  (Fig. 
o.  When  the  defect  extends  id 
shape  of  an  isosceles  triangle  with  I 
apex   low  down   upon   the  cliin, 
method  of  Burrows  (Fig.  40Ij  is 


flB.  489.— (After  Sz>-tnanoTr8k7) 


Fiu.  mo.— (AfUr  Szymituon-xky.} 


Fio.  491.-<'A^r  tiiilurt.) 


plicahle.    Two  triangular  j^teces,  a/ 7/,  hffl\  are  removed  from  tliel 
sues  just  above  the  angles  of  the  mouth.     The  edges  of  the  fissure  ut 
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freshenoii»  the  tlaps, /arf^6</,  diaseeled  loose,  and  the  lines,  ac,  he, 
nppmximated  by  siitui*es. 

C.  When  the  defect  is  long  and  rectangular,  as  shown  in  Fig.  492,  the 
procedure  of  Von  Bnina  may  be  axicceasfally  employed.  The  diseased 
tissue  being  removed,  the  quadrihiteral  flaps,  abed  {Fig.  493),  are  dis- 


Fib.  4M.—f  Alter  Linbart.) 


Fio.  4M.— <Aitur  Linhnrt.) 


seeled  out  and  brought  down.  unitiu*r  cb  in  the  medwn  line  and  a  6  on 
either  side  to  rlje  line  a  a.  The  defect  left  on  both  sides  of  the  outer 
aspect  of  tlie  ui>per  lip  may  be  wholly  or  in  great  jtart  closed  by  sutures. 
The  outer  incision  should  not  be  carried  far  enough  back  to  wound  the 
duct  of  Steno. 

7.  Or  the  flaps  may  be  turned  from  below,  as  advised  by  Sedillot 
(Fig.  404).  The  inferior  oblique  lines  are  carried  to  the  middle  line  and 
stitched  to  each  other.    The  defect  is  closed  by  sutures  (Fig.  495). 
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Flo.  19i.— (An«r  Maltpil|fne.) 


Fto.  49s.-(Aner  UslKidfDfl.) 


Ohci^R. — WTien  the  loss  of  substance  is  not  extensive,  the  edges  may 
be  dis.sected  up  to  a  limited  extent,  pawd,  and  brought  dii^ectly  together 
sutures.     If  this  can  not  be  accomplished,  incisions  shaped  as  shown 


420 


A  TEXT-BOOK  ON  STTRGERY. 


in  Fig.  496  (Mutter's  method),  ah^ae^  may  be  made,  the  flaps  lifted,  and 
hnjught  together  by  sutures.  The  gaps  left  above  and  below  may  be 
also  closed  at  once. 

Sliding  a  flap  from  the  neck  is  shown  in  Pig.  497,  where  the  flap, 
badfU  brought  up  to  fill  the  oval  space  left  by  removal  of  the  diseased 


'l^ 
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Flo.  40S.— <After  Sixer.) 


Fm.  49T.— (Aft"'  HklgBifne.) 


tissue,  he  a.    The  i>edicle  is  divided  as  soon  as  union  has  occurred,  and 
the  stump  returned,  as  in  rlihwphisty. 

In  contraction  of  the  mouth  the  orifice  may  be  enlarged  by  incising 
the  angles  in  a  horizontal  direction,  finishing  the  operation  by  stitehinj^ 
the  skin  and  mucous  membrane  together.     Or  an  elastic  ligature  may  l:^* 
introduced  thnjugh  the  cheek  at  the  required  distance  from  the  angles* 
brought  out  at  the  comer  of  the  mouth,  and  tied.     During  the  slow  pr^^^^J 
cess  of  cutting  through,  the  track  of  the  wound  becomes  covered  wit^^^ 
epitheliti,  and  reunion  is  prevented. 

In  tlie  selection  of  anj'  of  the  j>lastic  methods  heretofore  j^ven,  tl^**? 
surgeon  must  be  guided  by  the  requirements  of  each  case.  It  is  a  wi.«===*e 
precaution  to  make  a  guarded  prognosis,  for,  no  matter  how  successfi-^ 
from  the  surgical  standpoint,  the  operations  do  not,  in  the  majority  c:^^ 
instances,  secure  the  expected  improvement  in  the  personal  appearance* 
of  the  patient. 


P.\KOTiD  Gland  and  Duct. 

Salivary  fistula  may  be  confined  to  the  main  parotid  duct  in  any  part 
of  its  course,  or  to  the  primary  ducts  within  the  substance  of  the  gland. 

It  may  result  from  a  wound  or  any  iuflammatory  and  necrotic  process 
duo  to  (tbstruction  from  salivary  calculi  or  other  disease  of  the  parotid 
and  bucciil  regions.  Exploration  of  the  duct  with  a  delicate  blunt  prolie 
is  accomplished  thus:  Find  the  outlet  at  the  papilla  on  the  muf^ous 
menibiiiue  of  the  buccal  cavity  near  the  junction  of  the  second  bicuspid 
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and  first  molar  teeth  of  the  upper  jaw.  Introduce  the  probe,  carrying  it 
at  first  slightly  outward.  When  it  is  arrested  by  the  natural  curve  of  the 
duct,  pull  the  comer  of  the  mouth  and  the  cheek  directly  outward,  thus 
straijurhtening  the  tube.  The  general  direction  is  backward,  tuwaitl  tlie 
auditory  meatus. 

The  diagnosis  of  salivary  fistula  or  of  obstructed  duct  may  be  deter- 
mined as  follows:  By  means  of  absorbent  cotton  or  lint  remove  all 
moisture  from  the  mucous  surface  where  the  papilla  is  situated,  and  place 
some  sapid  or  acid  substance  on  the  tongue.  If  there  is  no  obstruction, 
the  flow  of  saliva  is  immediately  perceived.  In  case  of  fistula  the  secre- 
tion will  flow*  out  through  it.  Calculi  of  Steno's  duct,  or  of  any  of  the 
salivary  dncts,  should  be  removed  by  dilatation,  if  this  is  possible,  and 
if  not,  by  incision. 

In  the  treatment  of  salivary  fistula  the  object  aimed  at  is  to  stop  the 
flow  of  saliva  on  the  outside  and  turn  it  into  the  mouth.  Arm  a  probe 
with  a  silk  seton  and  carry  it  through  the  fistula  into  the  buccal  cavity, 
bring  the  thread  out  through  the  mouth,  and  tie  the  two  ends  together. 
In  about  ten  days  the  flow  into  the  mouth  will  be  fully  established, 
when  the  seton  shiKild  be  removed  aud  the  outer  opening  closed  by  a 
compress  until  cicatrixiition  (Hrcurs.  It  may,  at  times,  l)e  necessary  to 
freshen  the  edges  and  bring  them  together  with  a  suture. 

Ril)eri  operated  successfully  by  cutting  through  the  integument 
down  uiK)n  the  duct  behind  the  opening,  passing  a  ligature  aruund  it, 
and  carrying  this  and  the  end  of  the  duct  into  the  buccal  cavity  where 
it  was  left  open.  The  wound  in  the  integument  was  immediately  su- 
tured. 

Fistula  of  the  primary  ducts  within  the  substance  of  the  gland  may 
require  the  forced  atrophy  or  ablation  of  this  organ.  An  effort  at  oc- 
clusion should  be  made  by  direct  pressure  upon  the  abnormal  opening. 

Tuinors  of  the  Parotid. — About  30  per  cent  of  all  neoplasms  of  this 
organ  are  enchondromata,  25  c^rcinomata,  while  the  remaining  45  per 
cent  arealwut  equally  divided  between  sarcomata,  fibromata,  rayxomata, 
and  cystomata.  Simple  hypertrophy  is  rare,  although  hyperplasia  of 
the  gland-tissue  occurs  in  a  varying  degree  in  the  progress  of  most  of 
the  neopUu^ms  which  attack  this  organ. 

Tumor  of  the  parotid  is  rare  prior  (o  the  thirtieth  year  of  life,  being 
met  with  chiefly  between  the  thirtieth  aud  fiftieth  years.  As  (o  the 
period  when  the  various  forms  appear,  it  may  bo  said  that  carcinoma 
occurs  generally  after  the  fiftieth  year,  while  enchondroma,  sarcoma, 
myxoma,  and  fibroma  develop  in  the  earlier  decades.  Sarcoma  ia  apt  to 
develop  in  childhood  or  early  adult  life, 

Diagaosh.—KW  forma  of  tumor  of  the  parotid,  as  a  rule,  develop 
slowlj*.  In  the  earlier  stages  of  their  development  they  are  movable 
within  the  limited  area  of  mobility  of  the  gland.  This  is  true  of  both 
the  benign  and  midignant  growths.  Later,  even  the  Iwnign  neoplasms 
nay  become  fastened  l>etween  the  temporal  bone  and  fascia  and  the 
ramus  of  the  jaw,  but  not  to  the  overlying  int»^gument.  The  malignant 
growths  are  more  rapid  in  development,  aud  earlier  in  their  history  are 
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bound  down  to  the  surrounding  tissues,  may  Wcome  adherent  to  the 
integument,  and  produce  great  paiu  an:l  dUtnrbanoe  by  reason  of  press- 
ure upon  the  nerves  and  vessels  with  wliicli  the  gland  is  in  close  relation. 

The  cartilage  tumors  are  nodnlar,  hard,  and  slightly  elastic  to  direct 
pressure.  Cancer  is  also  nodular  at  times,  but  not  so  hard  as  enchon. 
di-oma.  Cancer  comes,  as  a  rule,  after  the  forty-Hfth  to  fiftieth  year, 
and  the  other  neoplasms  before  this  period.  The  lymphatic  glands  are 
involved  in  cancer,  and  rarely  enlarged  in  any  other  form  of  neoplasm. 
Sarcoma  occurs  earliest  of  all.  Cysts  are  elastic,  may  present  tluctua- 
tion,  while  the  exact  character  of  this  variety  may  be  determined  by 
exploration  with  the  aspirator.  If  of  great  importance  in  determining 
the  plan  of  treatment  to  be  pursued,  a  section  of  the  diseased  organ 
sufficiently  hirge  for  microscopic  examination  should  be  removed  ;  in 
this  way  a  positive  diagnosis  is  assured. 

Removal  of  the  parotid  gland  is  one  of  the  most  diflicnlt  operations 
in  surgerj-.  In  many  cases  of  tumor  of  this  organ  in  which  the  neo- 
plasm is  developed  at  the  expense  of  the  under  portion  of  the  gland, 
the  internal  jugular  vein,  internal  carotid  artery,  and  the  important 
nen*es  and  ganglia  situated  here  become  so  involved  that  complete  ex- 
tirpation is  impossible  during  life.  ^Fhis  condition  was  found  to  exist  in 
a  ca.se  in  which  T  removed  all  of  the  organ  anterior  to  the  deep  ves.«*el8. 
Having  at  ticst  tied  the  external  carotid  artery,  the  dissection  was  com- 
paratively  bloodless.  When  the  tumor  is  of  small  size,  It  may  be  en- 
tirely remctved.  Section  of  the  various  divisions  of  the  facial  nerve  or 
of  the  main  trunk  is  almost  inevitable.  If  the  external  carotid  is  first 
secured  it  may  be  avoided  by  a  careful  dissection,  provided  that  the 
tumor  is  of  moderate  size. 

Operation,— Make  a  crucial  incision  over  the  mass,  the  perpendicular 
cut  being  in  the  line  of  the  external  carotid  artery.  Turn  the  flaps 
back  fi-om  the  anterior  aspect  of  the  tumor,  and  apprt>ach  its  deeper 
portions  from  below  in  the  line  of  the  vessels.  As  soon  as  the  external 
carf>tid  can  be  exjKJsed,  it  should  be  secured  with  a  catgut  ligattu'e.  All 
Ideeding  should  be  arrested  :is  the  operation  proceeds.  In  lifting  the 
under  surface  of  the  tumor  from  its  bed,  the  operator  should  keep  close 
to  the  mass,  using  a  dull  insEniment  for  fear  of  wounding  the  internal 
jugular  vein  and  other  imi)ortunt  vessels  or  nerves.  The  blunt  scissors 
curved  on  the  flat,  the  handle  of  the  scalpel,  or  the  thumb  and  finger- 
nail may  be  utilized  for  tliis  purpose.  The  facial  nerve  and  its  branches 
which  run  through  the  neoplasm  should  be  saved,  if  possible.  As  before 
stated,  if  the  tumor  is  extensive,  this  is  scarcely  possible  on  account  of 
the  great  length  of  time  it  would  require.  If,  in  the  course  of  the  opera- 
tion, it  is  discovered  that  the  neoplasm  dips  down  beneath  the  jaw  and 
styloid  process,  and  surrounds  the  vessels  and  nerves,  its  complete  ex- 
tirpation is  impossible.  As  much  of  the  mass  as  can  be  lifted  should 
now  be  transfixed  near  the  middle  with  a  double  elastic  ligature,  tied, 
and  the  part  external  to  the  ligature  cut  away. 

The  prognosis  in  cancer  and  sarcoma  of  the  parotid  is  always  grave, 
even  after  removal.     The  anatomical  relations  of  this  organ  are  such 
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Ihit  ft  wide  and  complete  extirpation,  sucli  as  is  readily  made  in  tumors 
d  the  breast,  is  impossible.     The  question  will  natuKilly  arise,  Under 

j  Tbat  conditions  should  the  operation  be  advised  and  undertaken  'i  In 
ttalifniant  disease  the  propri^^ty  of  extirpation  is  very  questionable,  and 
Aould  only  be  undertaken  «fter  a  clear  explanation  of  the  dangers  of 
Ibe  'V,)enriMn  and  the  probabilities  of  recurrence.  In  benign  tumors 
whifli  >biiw  a  tendency  to  increase,  opei-ation  may  be  advised,  especially 
if  the  tumor  is  still  of  small  size.     It  is  always  important  to  attempt  the 

ijenoTal  of  the  neoplasm  early  in  its  history.  Facial  paralysis  geneitiHy 
I  the  operation,  and  is  moi'e  or  less  permanent. 

Parotitis — ''  Mumps." 

Rammation  of  the  parotid  gland  occurs  chiefly  in  children,  but  is 

nally  met  with  in  adults.     In  males  it  is,  at  times,  accompanied 

Pbrrhitis,  and  in  females  the  mammary  glands  and  ovaries  are  affected. 

[symptoms  are  pain  and  swelling  of  the  gland,  difficult  deglutition, 

slight  febrile  movement.    Tlie  progntwis  is  favorable,  the  disease 

Jing  to  warm  applications,  qiiiet,  and  the  judicious  employment  of 

ives.     In  rare  instances  atrophy  of  the  testicle  has  been  known  to 

the  inflammation  of  this  organ,  occurring  as  a  complication  of 

^Abscttus  may  occur  after  an  acute  inflammation  of  the  parotid  from 

■matism,  or  as  a  c^nnplicatiou  of  the  eruptive  or  continued  fevers. 

der  these  last  conditions  the  prognosis  is  always  grave.    The  presence 

[jnw  is  recognized  by  the  intense  character  of  the  pain  experienced, 

f**brile   movement,  the  doaighy  condition  of  the  skin  and  ai-eolar 

ue  in  front  of  the  organ,  and  by  aspiration.    The  abscess  should  be 

tuaied  by  aspiration,  puncture,  or  incision. 


SLTBMAXirXART  GLAXD. 

bis  oi^n  may  l^ecome  inflamed  and  suppurate,  or  be  the  seat  of 
plasms,  yet  not  so  frequently  brought  to  the  attention  of  the  sur- 
as the  i>arotid.  Its  removal  is  a  simple  procedure,  and  may  be 
ipliihe*!  by  a  crescentic  incision  commencing  at  the  angle  of  the 
ft  (lipping  three  quarters  of  an  inch  toward  the  hyoid  bone,  and  end- 
|one  and  a  half  inches  in  front  of  the  angle  at  the  lower  border  of  the 
t%  The  flaji  of  skin  should  be  raised  with  the  ])laty3ma  muscle  as  far 
OKthp  jaw.  and  the  deep  cen'ical  fascia  divided.  The  gland  rests  be- 
^^li  and  inti^mal  to  the  bone  and  upon  the  mylohyoid  and  hyoglossus 
iDttscles.     The  submaxillary  branch  of  the  facial  artery  will  be  divided. 

The  Jaws. 

Superior  MojriUn. — Periostitis,  ostitis,  and  abscess  of  the  upper  jaw 
caused  by  caries  of  the  teeth,  disease  of  the  upper  jaw  within 
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the  nntriini,  (ir  iMithological  changes  within  the  Iwne  proper.  Ostitino/ 
the  maxilla  is  more  apt  to  occur  in  children,  and  esjK^cuUIy  in  those  of  a 
stmmous  diathesis.  Phosphonis-poisoning  and  the  syphilitic  dyncraai 
lead  also  to  inliammation  and  caries  of  this  bone. 

The  symptoms  of  ostitis  and  abscess  here  do  not  differ  from  thon 
already  given  In  the  general  chaj)ter  t>n  bone  diseases.  Pain  is.  perhaps, 
more  acute  in  ostitis  within  the  distribution  of  the  trifacial  nene.  his 
elicited  by  direct  pressure,  and,  when  the  process  is  associated  with  i 
cari<»us  toolh  or  its  roots^  the  exact  location  may  be  determined  by 
striking  the  tooth  sharply  with  a  metallic  substance. 

The  treatment  is  to  relieve  the  tension  by  puncture  or  incision,  or 
by  extr-acti<m  of  one  or  more  teeth  in  case  they  are  connected  with  the 
diseased  surface.  The  removal  of  dead  bone  is  demanded,  altlioiigh  ills 
wise  not  to  operate  too  early.  When  exfoliation  has  occurred,  the  oper- 
ation is  much  simplified.  If  free  drainage  is  secured  by  early  incision, 
the  arrest  of  the  spread  of  the  disease  is  practically  insured.  Chrome 
aheolaT  abscess  is  often  cured  by  extraction  of  an  offending  tooth. 
"When  this  fails,  the  diseased  surface  should  be  exposed  by  incision,  and 
a  thorough  removal  accomplished.  When  jjossible,  all  sequestra  should 
be  removed  from  within  the  oval  cavity  in  order  to  avoid  a  scar  upon  ll»e 
face. 

Syphilitic  ostitis,  and  that  variety  which  occurs  from  absorption  of 
the  fumes  of  phosphorus,  require  specific  constitutional  treatment  u 
Well  as  operative  interference. 

Abscess  of  the  antrum  of  Ilighmore  may  occur  as  the  result  of  aa 
inflammatory  pi-ocess  in  the  mucous  membrane  lining  this  canty,  or  ia 
connection  with  ostitis  of  the  upper  jaw,  or  from  the  presence  of  foreign 
bodies  or  neopla.sms  within  its  cavity.  The  chief  symptom  is  jwiin,  re- 
ferred to  tlie  region  of  the  antrum.  The  febrile  movement  of  acute  ab- 
BcesB  is  usually  present.  The  pus  may  force  its  way  through  the  opeB- 
ing  into  the  meatus,  or  cause  necrosis  in  the  bone  and  dischaige  in  aof 
dii-ection. 

Treatment—Free  drainage  must  be  established  in  all  cases.  Tbe 
extraction  of  the  iirst  or  second  molar  and  the  application  of  a  driD  W 
enlarge  the  opening  may  suffice.  If  necessary,  a  portion  of  the  alveoltt 
process  should  be  gnawed  away  with  the  forceps.  In  extreme  cases  SB 
incision  should  be  made  through  the  skin  just  above  the  situation  of  il» 
first  molar  tooth,  and  a  thorough  opening  made  with  a  trephine  of 
gouge.  It  is  important  to  explore  the  cavity  with  the  finger  in  order  to 
detertuine  the  presence  of  dead  bone  or  any  offending  substance,  ftw 
dniiiKige  must  be  maintained  until  recovery  is  secured.  In  a  case  which 
came  under  my  observation,  I  found  the  cause  of  an  abscess  of  tLir1«B 
years'  diimtion  to  be  a  supernumerary  molar  tooth  which  was  Irinj 
loose  in  the  antrum. 

The  same  operation  will  be  most  essential  in  those  CAses  of  hydinf* 
anlriy  or  retention  of  fluid,  and  in  the  cure  of  cj/sts  of  this  cavity. 

Among  the  many  other  diseases  to  which  the  antrum  is  subjpct  m 
myxoma,  fibroma,  psipilloma,  sarcoma,  carcinoma,  and  various  h}i«nfr 
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tnses.  The  differentiation  of  these  growths  is  extremely  difRcult^  and, 
when  doubt  exists  as  to  the  character  of  the  neoplasm,  an  exploratory 
operation  for  the  purpose  of  positive  diagnosis  should  be  made.  This 
is  done  by  apj)Iying  the  tn^phine  as  just  given. 

Non-mali*^n:int  new  formations  may  !>e  removed  by  an  osteoplastic 
operation,  while  malignant  growths  often  require  the  sacrifice  of  the 
entire  upper  jaw. 

OsU^plastie  Operation  for  Jiemoval  of  Benign  Tumor  from  the  An- 
trum qf  Highmore — Langeubeck's  Procedure. — From  the  junction  of 
the  wing  of  the  nose  with  the  lip  an  incision  is  carried  outward  parallel 
with  the  level  of  the  teeth,  and  is  made  to  divide  the  soft  parts  to  the 
bone  as  far  as  the  center  of  the  malar  prominence,  where  it  is  cui'ved  up- 
ward and  inwartl,  ending  a  quarter  of  an  inch  below  the  outer  angle  of 
kthe  orbit.  This  is  joined  by  a  second  incision,  which  is  commenced  about 
a  quarter  of  an  inch  below  the  level  of  the  orbit  at  the  suture  between 
the  nasal  bone  and  the  nasal  process  of  the  superior  maxilla,  and  is  car- 

Iried  outward  parallel  with  the  lower  margin  of  the  orbital  cavity. 
The  tissues  must  not  be  lifted  from  the  periosteum  within  this  curved 
incision.     The  ha*mon'hage,  which  is  always  sharp,  being  aiTested,  with 

I    a  blunt  instrument  cai-efully  lift  the  eye  from  the  floor  of  the  orbital 
cavity  until  the  finger  can  be  carried  into  the  anterior  portion  of  the 
spheno-maxillary  fissure.    With  this  as  a  guide,  insert  a  small,  strong 
key-hole  saw  into  the  fissure  and  divide  the  ma- 
.      Jar  bone  outward  in  the  line  of  the  incision  (see 

■  Fig.  408),  In  moving  the  saw,  keep  the  blade 
"  perpendicular,  and  limit  the  motion  so  that  the 
_   poiBt  may  not  penetrate  the  temporal  fossa  and 

■  wound  the  vessels.  Next  insert  the  saw  in  the 
lower  horizontal  incision  and  divide  the  supe- 
xior  maxilla  into  the  cavity  of  the  antrum  and 
ncise.  In  sawing  on  this  line,  keep  the  mouth 
cjpen  and  the  finger  inserted  Iceland  the  palate  to 

prevent  the  jioint  of  the  instrument  from  penetrating  too  far  back.  The 
^MWftl  process  of  the  superior  maxilla  is  now  divided  with  a  chisel  at  a 
^wiint  half  way  between  the  inferior  orbital  foramen  and  the  inner  angle 
«:»f  the  orbit.  The  cutting-edge  of  the  chisel  .should  be  dii*ected  slightly 
^autwnrd  for  fear  of  injuring  the  lachrymo-nasal  duct.  The  lines  of  sec- 
"tion  in  the  bones  are  shown  in  Fig.  498.  The  point  of  exit  of  the  infxti- 
<}rbital  nerve  should  be  found  and  this  branch  of  the  trifacial  divided  at 

k^he  foramen.  An  elevator  is  now  placetl  in  the  fissure  made  by  the  saw 
through  the  malar  l>one  and  the  mass  dislocated  inward,  hinging  on  the 
i  TiDdivided  soft  tissues.  This  force  fractures  the  floor  of  the  orbit  and 
opens  widely  tlie  antrum  of  llighmore.  When  the  operation  is  finished, 
the  bone  is  neatlj'  replaced  and  the  edges  of  the  wound  accurately  ad- 
justed. Drainage  may  be  secured  thnuigh  the  wound,  or  a  hole  may  l>e 
drilli'd  through  the  edge  of  the  alveolus.  This  same  ojx'ration  is  advis- 
able in  section  of  the  second  branch  of  the  fifth  nerve  and  extirpation  of 
Meckel's  ganglion.     When  the  gangUon  is  the  objective  point,  it  may  be 
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found  by  following  the  superior  maxillary  branch  of  the  fifth  nerve  along 
the  floor  of  the  orbit  to  the  location  of  the  ganglion  on  the  anterior  snr- 
face  of  the  pterygoid  process  of  the  sjiliontiid  bone.  The  posterior  shell 
of  the  antrum  must  be  bi-oken  through  in  oixler  to  enter  the  fossa. 


Operation  for  Removal  of  the  Upper  Jaw. 

A  quarter  of  an  inch  below  the  inner  canthus  of  the  eye  commence  an 
incision  and  carry  it  downward  along  the  naso-maxillary  gnwve,  cuning 
in  the  contour  of  the  ala  nasi,  (hen  horizontally  beneath  the  ala  to  the 
median  line  of  the  lip,  where  it  turns  directly  downward,  dividing  the 
lip  in  tlie  median  fissure.  From  the  point  of  beginning  carry  a  sec<iml 
incision  one  fourth  of  an  inch  below  and  parallel  with  the  inferior  mar- 
gin of  the  orbit  out  to  the  prominence  of  the 
malar  bone  (Fig.  499).  Dissect  up  the  soft  tis- 
sues of  the  cheek,  and  turn  the  flap  downward 
and  outward.  If  the  disease  is  so  extensive 
that  the  incision  does  not  expose  the  jiarts 
sufficiently,  a  liorizontal  cut  may  be  made  out- 
ward from  the  angle  of  the  mouth. 

The  lx)ne  may  be  divided  by  the  saw  insert- 
ed in  the  sphenomaxillary  fissure,  as  in  tlie 
preceding  operation,  cutting  through  the  nasal 
process  with  a  chisel.  Extract  an  incisor  tootbi 
and  with  large,  strong  bone-ctUting  forceps  di- 
vide the  alveolus  and  the  palute-proce.'ss  by  in- 
serting one  blade  in  the  nose  and  the  other  in 
the  mouth.  These  sections  being  accomplished, 
avulsion  is  made  by  means  of  elevator  and  f()^ 
ceps.  The  opcraliiin  is  comj)leted  by  the  clos- 
ure of  the  wounds  with  fine  silk  sutures.  If,  in  se<'tion  of  the  palate, 
the  Pjiqui^lin  cautery  is  used,  haemorrhage  will  be  less  anno>ing.  Rec- 
tal anaesthesia  is  preferable  in  tlie^e  major  operations  about  the  mouth. 

Preliniinaiy  tracheotomy  and  plugging  the  pharynx  and  larynx  willi 
sponges  in  order  to  prevent  ha?mon'hage  into  the  trachea  is  rarely,  if 
ever,  i-equired.  If  such  pre(;aution  is  coiLsidered  necesaary,  an  ordinai7 
trachea-tube  will  suffice.* 

Neurectomy. — Exsection  of  a  portion  of  the  second  division  of  (he 
fifth  nerve  may  be  made  at  three  points— at  its  exit  from  the  infra-orbital 
canal,  within  the  canal,  or  at  the  fomnieu  rotundum.  Tn  this  last  i»i>era- 
tion  the  spheno-maxillary  ganglion  is  also  extiriwited.  If  the  cause  of 
the  neuralgia  is  peripheral,  make  an  incision  about  one  inch  long,  jar- 
allel  with  and  half  an  inch  below  the  lower  margin  of  the  orbital  cavity. 

*  Tren(li?K>nbiirg's  tnichca-ttibe  and  tampon  is  such  a  romplicntcd  appitratttsi  that,  wlien 
possible,  it  §hoiild  bo  dlspou'scil  wltli.  It  w  nioro  tn  be  fuiniiicndeil  id  Inr/ngectbuijr  iIiah  io 
anj  otlicr  operation  abudt  the  mouth  or  phuryox.  The  mecliunism  of  this  tabe,  and  th« 
method  of  using  it,  are  iiivvn  on  page  457. 


Fio.  490.— < After  Rowr.) 


TIIE  LOWER  JAW. 


4s: 


I 


The  center  of  this  cut  should  be  over  the  infra-orbital  foramen,  which 
is  jiist  half  way  l>etween  (he  outer  and  inner  angle  of  the  orbit.  Tlie 
nerve  may  l>e  exaected  here  or  stretched  hy  pulling  on  the  cenh*al  end. 
It  may  be  reached  at  a  point  considerably  behind  this  by  trephining  the 
antrum.  Make  a  curved  incision,  beginning  about  half  an  inch  below 
the  inner  canthus,  passing  downward  to  the  level  of  the  end  of  the  nose, 
thenre  ui>ward  to  a  point  about  half  an  inch  below  the  outer  ninth  us. 
Dissect  this  tlap  upwind,  apply  the  ti-exdiine  so  that  its  upper  edge  will 
cut  just  below  the  foramen  and  enter  the  antrum.  The  nerve  runs  di- 
rectly bafk\v:»rd.  and  may  be  followed  by  keeping' it  as  a  guidw  and 
breaking  off  the  lower  shell  of  the  canal  as  far  back  as  the  posterior  wall 
of  the  antrum,  where  it  is  divided. 

The  opemiion  for  the  i-eraoval  of  Meckel's  ganglion  has  already  been 
given. 


The  Lowee  Jaw. 

Ostitis  of  the  inferior  maxilla  is  of  frequent  occurrence. 

Various  forms  of  hbroma,  fibro-myxoma,  encysted  fibroma,  enchon- 
di-oma,  and,  in  i-are  instances,  angioma,  have  been  observed  in  this  bone, 
but  of  new  f<>rniati()n3  sarcoma  is  nnjst  frequent.  Cystic  formations 
resulting  from  failure  of  normal  develoijment  of  the  teeth  are  not  un- 
common. 

OatUis  occurs  most  frequently  in  childi-en.  It  may  be  an  expression 
of  a  dyscrasia,  or  on  accident  of  nutrition,  or  be  secondary  to  disease  of 
the  teeth,  or  the  inhalation  of  the  fumes  of  phosphorus.  While  this 
proce-ss  may  be  htcated  at  any  portion  of  the  jaw,  the  neighborhood  of 
the  angle  seems  to  l>e  most  fi-equently  affected. 

The  ft^/mptoma  are  pain,  followed  by  swelling  of  the  jaw  and  contigu- 
ous soft  tissues,  ending  in  abscess,  which,  if  left  alone,  eventually  opens 
and  discharges. 

Trfaimtnl. — As  soon  as  the  character  of  the  disease  is  evident,  an 
incision  or  puncture  should  be  made  through  the  overlying  tissues  and 
periosteum,  in  order  to  give  fi'ee  exit  to  pus  and  loose  particles  of  bone. 
The  operation  for  removal  of  the  dea<l  bone  may  be  delayed  for  several 
weeks  until  exfoliation  has  taken  plac?.  Incision  should  always  be  made 
below  the  line  of  the  jaw  If  this  is  feasible,  so  that  the  resulting  scar 
will  l)e  less  apiMii-ent.  Usually  by  following  the  track  of  the  abscess  it 
will  lead  directly  to  the  dead  bone  summnded  by  an  involucrivm.  This 
often  rt'quires  t<:>  be  chiseled  or  forced  open  to  allow  the  extraction  of 
the  sequestrum,  wluch  may  be  readily  removed  with  ordinary  bone-  or 
dressing- forceps.  The  cavity  should  \^.  well  scmped  with  a  A'olkmann*s 
s(KKm,  a  dnuuage-tube  left  in,  and  the  edges  of  the  wound  adjusted  with 
silk  sutui-es.  Tlie  deformity  due  to  the  rich  deposit  of  callus  disapiMjars 
with  the  absorption  of  this  material.  When  all  or  any  portion  of  the 
entire  thickness  of  the  jaw  requires  removal  for  (»stilis,  the  sub-perios- 
teal  oj>eralion  is  imperative,  since  by  this  means  alone  is  it  possible  to 
have  a  repnxluction  of  the  bone.    The  method  of  procedure,  when  the 
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bone  is  the  seat  of  a  neoplasm,  depends  upon  the  chararter  of  fhe  dpi 
formation.  If  there  is  any  doubt  as  to  the  benign  character  of  the  tnmoi; 
a  piece  should  Ix*  renutved  and  exjimined  niicroH:'<»i>icHlly  before  o}^>cratioB. 

In  sarcomti,  C4incer,  and  enchondittma  of  tbe  Jaw,  the  sab-]»eriost«(I 
oi)eration  can  not  be  performed,  since  the  sound  tissues  must  be  inrlndfid 
in  the  ablation,  in  ortler  to  secure  immtinity  fntm  recurrence.  Encbofr 
droma,  though  nut  intrinsically  malignant,  tends  to  recur  if  not  freelj 
excised. 

Operatimi. — AVTien  it  is  safe  and  possible,  the  diseased  portion  of  rhe 
lower  jaw  should  be  removed  without  breaking  the  continuity  of  tliA 
bone.  If  a  portion  of  the  entire  thickness  of  the  organ  is  removed,  tbe 
tendency  to  displacement  is  inward,  thereby  interfering  with  mostir^ 
tion.  The  entire  thickness  of  the  jaw  should  be  include<l  in  exaeciion 
for  malignant  neoplasm. 

Pariial  resection  of  the  upper  or  alveolar  portion  of  the  body  of  tbe 
lower  jaw  in  front  may  be  accomplished,  in  mild  case*,  from  within  tbe 
buccal  cavity.  When  the  disease  is  extensive,  proceed  as  follows :  it  i 
distance  from  the  alveolar  margin  sufficient  to  permit  the  exjwsnieof 
all  diseased  bone  make  an  incision  parallel  with  the  margin  of  the  dp, 
and  also  parallel  with  the  inferior  border  of  the  jaw.  This  incision  slioold 
extend  in  depth  to  the  bone  and  in  length  beyond  the  area  of  diae»Bt 
The  bone  is  next  divided  by  the  chisel  and  mallet,  the  key-hole  saw,  of 
removed  in  small  pieces  by  the  ron- 
geur, in  the  line  indicated  in  Fig. 
6<K).  The  oi>eration  is  concluded 
by  bringing  the  tlap  back  into  jilace 
with  silk  sutures. 

>\Tien  the  disease  is  more  gen- 
eral, necessitating  a  removal  of  the 
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liu  of  the  lowvr  jftvr.    (A(l«r  koser.J 

entire   thickness   of   the   bone,   a 

more  extensive  incision  is  requii-efl. 

The  lip  is  divided  in  the  median 

line  down  to  the  under  surface  of 

the   chin,   and    thence   along  the 

lower  border  of  the  jaw  (Fig.  501). 

When    the   ramus   and    articular 

process  require  removal,  the  line  of  incision  may  be  canied  lo  tbeaap*! 

and  up  the  ramus.     In  disarticulation,  while  the  incision  through  lb* 

skin  can  be  safely  carried  as  high  as  the  zygoma,   the  incision  ilo** 

to  the  bone  shoulii  not  extend  farther  than  on  a  level  with  the  lip  ^ 
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the  mastoid  process,  for  fear  of  dividing  the  facial  nen'e.  From  this 
I>oint  the  coracoid  process  and  the  articulation  may  be  reached  by  work- 
ing np  close  to  the  surface  of  the  bone,  beneath  the  periosteum  (if  the 
disease  is  not  malignant).  The  inferior  dental  artt'ry  should  ite  secured 
when  divided,  and  the  other  branches  of  the  internal  maxiUary  avoid- 
ed. The  external  carotid  is  left  behind  the  ramus.  In  the  act  of  dis- 
articulation it  must  be  remembered  that  the  interaal  carotid  artery  and 
internal  jugular  vein  enter  the  cranium  just  behind  the  vaginal  process 
of  the  teniponil  bone,  which  forms  the  posteiior  wall  of  the  articula- 
tion. As  this  i>rocess  is  only  about  one  eighth  of  an  inch  thick,  the  walls 
of  the  vein  and  artery  are  in  dangerous  proximity  to  the  attachment  of 
the  capsule.  The  anU'Hor  and  outer  wall  of  the  capsule  shnuld  Ik;  lirst 
separated,  and  then,  wliile  strong  outward  tniction  is  made  on  the  ramus, 
the  inner  wall  of  the  capsule  should  be  divided  as  close  to  the  neck  of 
the  Ixtne  as  possible.  If  ablation  of  the  entire  bone  is  demanded,  this 
operation  is  repeated  for  the  opposite  side.  It  must  not  be  forgotten  that 
when  the  attachments  of  the  hyoid  muscles  to  the  jaw  are  severed,  the 
action  of  the  remaining  muscles,  together  with  gravity,  aid  in  carrying 
the  base  of  the  tongue  backward  upon  the  glotlis,  producing  dangerous 
if  not  fatal  asphyxia.  The  prectiution  of  passing  a  thread  throxigh  the 
tip  of  the  tongue  should  not  be  overlooked. 

Ji^sectioii  of  the  inferior  dental  nerve  may  be  performed  at  the  men- 
tal foramen,  or  at  the  commencement  of  the  dental  canal  at  the  angle 
of  the  jaw. 

The  mental  foramen  is  situated  about  half  way  between  the  inferior 
border  of  the  Ixme  and  the  alveolar  border  or  necks  of  the  teeth.  A 
line  let  fall  perpendiculai'lyfrom  the  interspace  between  the  two  bicuspid 
teeth  of  the  lower  jaw  will  pass  over  the  opening.  A  curved  or  crucial 
incision  will  expose  the  nerve  at  this  point 

The  forjimen  of  entrance  of  the  inferior  dental  nerve  is  very  near  the 
center  of  the  quadrilateral  formed  by  the  anterior  and  posterior  margins 
of  the  ramus,  the  lower  horizontal  border  of  the  angle,  and  an  imaginary 
horizontal  line  on  a  level  with  the  lowest  portion  of  the  sigmoid  notch. 

An  incision  about  two  inches  long  and  slightly  curved  is  made  so 
that  its  middle  will  be  about  the  center  of  the  parallelogram  above  de- 
■eribed.  The  ti'ephine  should  be  applied  over  the  center  of  the  quadri- 
lateral. THe  l)est  indimtion  t»f  having  i-eached  the  nerve  is  the  bleeding 
through  the  track  of  the  trephine  when  it  passes  into  the  cancellous  tis- 
ane of  the  jaw.  This  comes  from  the  wounded  inferior  dental  vessels. 
An  elevator  jdaced  in  the  cut  will  now  lift  the  button  of  bone,  and  the 
nene  is  exposed.  The  entin^  portion  in  (h*^  limit  of  the  ti-ephine  should 
be  exci.sed.  Temponiry  relief  is  almost  invariably  secured,  although  a 
recurrence  of  pain  is  not  uncommon  after  several  months. 

yl/jcA/y/o^M.— Motion  of  the  jaw  may  be  limited  or  entirely  prevented 
by  muscular  rigidity,  cicatricial  coatmctions,  or  true  anchylosis  at  the 
temporo-niaxillary  articulation. 

The  area  of  motion  in  partial  anchylosis  may  lie  increased  by  forcible 
separation  of  the  lowi^r  from  the  upper  jaw  by  the  apparatus  shown  in 
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Fig.  37.  This  should  be  repeated  at  frequent  intervals,  ^i^dually  in* 
creasing  the  pressure.  In  severe  cases  a  false  joint  may  be  successftillj 
estiiblished  by  section  of  the  bone  anterior  to  the  point  of  fixation,  nsaa^ 
ly  at  or  above  the  angle.  Care  must  be  taken  to  make  frequent  pw] 
sive  motion  in  order  to  prevent  union  of  the  di\ided  ends. 


£f 


»fW*«»  atV^ 


Fia.  fi03.— locuor,  itrai^t  root. 


Fio.  fi02. — ItHL-isar.  b&ir-curved  ront. 


The  Tecth. 

Extraction. — Dental  forceps  should  be  of  different  patterns,  ihe  ja 

bent  at  varinus  angles  to  tlie  shaft,  and  the  handles  large  enough  to| 

grasped  timily  and  securely  by  the  operator. 

The  gum  immediately  around  the  neck  of  the  tooth  should  l)e  I 

ly  incised  with  a  lancet,  since  if  this  precaution  is  not  taken  it 

be  unnecessarily  tftil 
away  with  th*^  totith. 
The  injection  of  cocaine^ 
ar()und  tlie  tooth 
render  the  cutting  ] 
less.  The  jaws  of 
forceps  arf»  applied 
either  side  of  the  neckt 
and  forced  down  tfr. 
ward  the  ro«>t  until  tl 
grasp  the  t(K»th  fir 
at  the  margin  of 
alveolar  insertion. 

direction   of   traction   is   detertniried    by   the   normal   direction   i»f  tl 

axis  of  the  tooth.     In  extracting  the  incisoi's  and  canine  teeth,  the  fa^^ 

cejis  represented  in  Figs.  fi02  and  503  are  applied  as  described 

and,  when  tinnly  fixed, 

a  sliglit  forward  and 

backward    movement, 

with  limited  rotation, 

will   loosen   the  root^ 

while  traction  should 

at  the  same  time  be 

made   in    a  direction 

upward  and  slightly 

fonvard   for  the  low- 
er jaw,  and  downward 

for  the  teeth  of  the 

upper  row.     For  the 

bicuspids  and  molars, 

Ihe  instruments  shown 

in  Figs.  6ii4,  505,  and 

506  are  preferable. 

The  bicuspids  and  molars  may  be  loosened  by  lateral  motion  or  rodt 


Fto.  804.— Wolvcrton'fl  upper  bkivpida. 


Fia.  SOC — Wolverton's  lower  blctuptda. 
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Flo.  508. — ILirrii'B  lovtr  molan,  Ibr  the  two  tide*. 


ing.  The  direction  of  Iraotion  is  slightly  inward  for  the  lower  teeth,  and 
slightly  ontward  for  those  of  the  upper  jaw. 

Fractnre  of  a  root  or  shelving  uf  the  aln»olus  will  occur  at  times 
tn  the  most  skillful 
bandii,  and  abscess 
and  necrosis  may  en- 
sue. Fnigment«  of 
the  teeth  should  be 
gouged  out  by  using 
«n  elevator,  llaimor- 
rhflge,  usunlly  insig- 
nificant, may  at  limes 
be  dangerous,  death 
laving  (K-curred  from 
this  cause  in  one  or 
more  instances.   Cold 

or  heat,  or  packing  the  cavity  with  a  compress  of  cotton  or  lint,  will 
effect  its  arrest.  In  extreme  cases  the  compress  may  be  saturated  with 
iJoDsel's  solution,  or  alum,  or  any  astringent,  and  left  in  for  forty-eight 
boars.  Anesthetics  may  be  employed  with  great  safetj*  in  dental  surgery. 
Kitrous  oxide  is  of  every-day  use,  and  ether  is  both  safe  and  effective. 
Chloroform  is  not  to  be  employed  unless,  after  full  infoniiation,  the  x»a- 
tient  relieves  the  operator  of  all  resjHm.sibility,  When  ether  or  chloro- 
lorm  are  administered,  the  patient  should  be  placed  In  the  recumbent 
posture. 

TitE  Palate. 

Uvula, — On  account  of  elongation  or  hyj)ertrophy  of  this  portion  of 
the  s(»f  t  palate,  its  excision  is  at  times  required.  It  may  be  accomplished 
by  taking  hold  of  the  tip  with  a  mouse-tooth  forceps,  and  with  a  long 
cnrved  ft4Mss*>rs  removing  as  much  a.s  required.  Complete  local  anfesthe- 
Bia  may  be  obtained  by  mopping  the  uvula  with  a  snuill  quantity  of  a 
4-j»er-cent  solution  of  cocaine  hydrochloitito  at  intervals  of  three  min- 
utes ffir  fifteen  minutes  before  the  operation. 

Turooi-s  of  the  palate,  abscess,  necmsis,  and  ulceration  ai-e  not  infre- 
|uent,  and  demand  the  SJimc  treatment  as  in  orlier  portions  of  the  body. 
Cleft  palate  may  be  confined  to  the  soft  palate  ;  it  may  include  with 
khiH  a  portion  or  all  of  the  hard  palate  and  alveolus,  or  it  may  be  con- 
lined  to  the  hard  palate  alone.  It  is  usually  congenital,  although  it 
buay  l>e  acquired,  as  in  the  perforations  which  ensue  as  a  result  of  syphi- 
litic ulceration  and  necrosis. 

The  cleft  in  the  hard  pnlate  is  most  often  single,  the  vomer  being 

ttached  to  one  side  of  the  palate-process  of  the  superior  maxilla  (Fig. 

160).    Occasionally  it  is  double,  there  being  a  central  piece — the  vomer — 

fthich  nuts  forward  and  is  attached  to  the  pre-maxillary  b(tne  (Fig.  401). 

Treoti/ifnt. — \\'hen  a  hare-lip  exists  as  a  comjilieation  of  deft  palate, 

the  operation  on  the  lip  should  iirst  be  made  in  order  to  enable  the  child 
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to  swallow  Bufficient  nnunHlimentH  and  to  gain  the  additiona)  advantage  of 
pressnre  of  tlie  iinitM  lip,  wliich  aids  in  ai»proxiination  of  the  edges  of 
the  oleft  in  tlie  hard  palate. 

The  most  suitable  age  for  operating  is  within  the  first  three  years  of 
]\U\  if  the  infant  is  sufficiently  strong  and  well  nouri.shetl  to  endure  m 
formidable  a  procedure.  One  of  the  most  discouraging  features  of  this 
operation,  if  po«rtponed  until  later,  is  that,  owing  to  the  shortening  and 
failure  of  development  in  the  palate  muscles,  it  is  j)raoticaIly  impossible 
to  acquire  a  natural  articulation,  even  after  the  fissure  has  been  success- 
fully dosed. 

When  the  cleft  is  general— that  is,  entirely  thi-ough  the  soft  and  hard 
palate— it  is  advisable  to  dose  the  soft  portion  first  and  finish  the  re- 
mainder in  one  or  more  sittings,  as  may  be  found  necessary.  In  chil- 
dren, chloroform  should  be  used ;  in  adults,  a  sufficient  degree  of  lotaJ 
auppsthesia  may  be  obtainiMl  by  the  t^mploymp nt  of  hydrodilomte  of  Cf> 
caine  to  enable  the  operation  to  be  done  with  the  very  valuable  aid  of 
the  patient. 

In  a  case  operated  upon  by  myself,  the  parts  to  be  inci.sed  wtTe 
brushed  over  with  a  4-pt^r-cent  solution  of  c<jcaine  at  intervals  of  twuor 
three  miniites  for  luilf  an  hour  preceding,  and  about  every  five  mioHtes 
during,  the  operation.  The  aniesthesia  was  perfectly  eatiafactory,  and 
complete  union  resulted  after  the  first  operation. 

Operation  of  Staph ylorraphy.~'V\\G  fii'st  object  in  this  operation  w 
to  keep  the  mouth  of  the  patient  widely  opened.  For  this  purpose 
Goodwillie's  gag  is  the  best  of  all  instruments  (Figs.  35  and  30).    Th« 

tongue  may  be  depressed 
with  a  spatula  if   neces- 
sary.   If  an  ansesrhi^tic  is 
">      k^^PC^  employed,  the  condition  of 

^0  %.^^j^  narcosis  should  not  be  pro- 

found, for,  if  laryngeal  nen- 
'^      sil'ility  is  coniitletdy  lost, 
^^]     blood  or  mucus  may  pass 
into  the  larj*nx  and  trachea 
instead  of  being  swallowed. 
The  patient's  head  Ijeing 
firmly  hdd  by  an  assistant, 
the  soft   palate    is    seized 
by  a  mouse-tooth  fixation- 
forceps,  and  with  a  bbinl- 
~\\    --'  j)ointed,  long  narrow  knife 

(Fig.  fifJ)  a  strip,  about  one 
eighth  to  one  sixteenth  of 
an  inch  wide,  is  removal 

FreBhoning  the  mnnprt  of  the  olotl  in  the  operation        ■  <  ,  «      «        » 

of  fcuphporrapd)-.  (After  Mnigmi^o.)  ii'om  the  eitgcs  of  the  ns- 

sure,  in  its  entire  length 
(Fig.  507).  In  order  to  steady  the  palate,  a  silk  thread  may  be  insene*! 
on  either  angle,  or  a  second  foi-ceps  applied,  although  this  is  not  always 
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The  entire  margin  of  the  cleft  mnst  be  carefully  freshened, 
rif  any  point  is  left  uncut  union  will  fail.     The  bleeding  is  next 
by  small  sponges,  on  stiilFs  (Kig.  63),  dipped  in  ice-water  and 
dry. 
I  uniting  the  fi-eshened  edges,  Dr.  Guodwillie's  hollow  needle  (Fig. 


R\l»fc*)«Vt.l. 


/ 


.  see. — Ooodwnile**  bollbw  noodle  for  tUk-irona  gut  uitura  in  tbo  elMore  of  ololl  palate. 

is  the  best  instrument,  while  the  silk-worm  gut  suture  leaves  noth- 
^  to  Ite  desii-ed  in  this  operation. 

,  To  the  sluift  adjust  one  of  the  needles  which,  from  its  shape,  is  best 
Itbpled  to  the  pwuliar  form  of  the  fissure  to  be  closed,  and  push  one  of 
be  silk-worm  bristles  througli  from  the  butt  to  the  point  until  it  projects, 
lad  then  draw  it  back  one  eighth  of  an  inch  wHthin  the  eye  of  the  needle. 

tlhe  edge  of  the  tlap  with  the  forceps,  and  at  a  point  between  one 
h  and  one  fourth  of  an  inch  fi-om  the  freshened  murjt^in  of  the  fissure 
iert  the  needle  from  before  backward,  through  the  side  corresponding 
the  operator's  right  liand  (left  aide  of  the  patient),  and  then  through 
!>  opposite  aide,  at  a  like  point  from  behind  forward.  In  order  to 
[ililate  the  passage  of  the  needle,  the  flap  must  l>e  held  steadily  with 
i  forceps.  Aa  soon  as  the  needle  has  transfixed  the  second  flap  and 
i  ex**  is  %-isible^  the  oi>erator  pushes  on  the  bristle  at  the  butt  of  the 
BcUe-holder,  catising  the  other  «nd  to  come  out  of  the  eye  of  the  needle, 
len  It  ia  seized  with  the  forceps  and  drawn  forward.  Holding  this  end 
Inly,  the  needle  is  withdrawn,  leaving  the  suture  in  position.     The  ends 

19  are  now  fastened  together  with  a  perforate<l  shot,  and  held  aside 
ill  nre  inserted.    The  sutures  should  be  aliout  one  fourth  of  an  inch 
When  the  last  one  Is  inserted,  the  operator  ties  one  after  another 
ub<3ve  downwartl.     The  first  knot  is  single,  and  this  is  run  down 
and  repeated  with  two  additional  knots  to  secure  it.     The  ends  are 
ut  off,  one  fourth  of  an  inch  from  the  knot.     This  material  ties 
does  not  slip  or  break,  is  not  absorbable,  and  holds  its  place  until 

ter  th*>  sutures  are  tied  it  will  be  observed  that  (as  a  result  of  the 

t,  the  levator  pjdati  and  palato-pharyngous  muscles  being  shortened) 

is  now  marked  tension  of  the  soft  palate,  which,  if  not  relieved, 

all  upon  the  sutures  and  cause  separation  of  the  edges  of  the 

To  obviiite  this,  a  sharp  knife  (Fig.  65)  is  thrust  through  the 

about  the  center  of  the  posterior  margin  of  the  horizontal  j)hite 

palate-bone  of  that  side,  and  an  incision  made,  in  a  <lirectioa 

"w.-ird  and  outward,  to  within  from  one  fourth  to  (»ne  ludf  of  an 

from  (he  fi-ee  border  of  the  palate,  near  the  hanmlur  process,  as  in 

38 
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Fig.  509.  This  incision  divides  the  levator  palati  of  either  side.  The 
anterior  and  posterior  pillars  of  the  fauces  should  also  be  snippe*l  with 
duU-i)ointed  scis-sors.  All  of  these  wounds  close  huer  by  gi-anulati<m. 
It  is  important  to  keep  the  muscles  of  this  region  at  rest  for  a  week  after 
the  operation. 

^^^le^  the  cleft  extends  into  I  he  hard  palate,  as  shown  in  Fig.  610, 
the  fissure  may  be  closed  by  sliding  the  membrane  litiing  the  vault  of  the 
palate. 


V 


''  ^^^  ^  ^  V 


Pm.  509.— (AftAr  A^ew.) 


Fio.  510.— IncistADs  in  rildlnc  the  pvritwicum  fordo*- 
uni  or  the  bony  olefi.    (hlodiflM  IVom  KovtAg-i 


Tlie  edges  of  the  fissured  soft  palate  are  freshened,  as  in  the  preceding 
operation.  Along  the  edges  of  the  bony  fissure  an  incision  {a  6,  Fig.  510) 
is  made,  with  a  knife  shaped  like  a  gnm-lancet  (Fig.  r>7),  and,  by  the  aid 
of  curved  elevators  (Fig.  71),  the  membrane  lining  the  bony  palate  is 
carefully  lifted  with  llie  perio.steum.  Another  incision  is  now  mado  on 
either  side  of  the  fissure^  close  to  and  parallel  with  the  junction  of  the 
alveolus  with  the  palate  processes,  A  /?,  through  which  (he  elevalc)r  is 
again  introduced,  and  the  i>eriosteum  lifted  until  the  whole  tlap  included 
between  B  A  and  the  edges  of  the  fissure  a  6  is  detached.  If  severe 
ha?mon*hage  follows  the  incision,  the  wound  should  be  temporarily 
I)acked  with  lint,  or  pressure  with  the  finger  may  arrest  the  bleeding. 

The  tiaps  are  now  ready  for  slidiug,  and  the  sutures  are  iniroduced 
along  the  freshened  edges,  as  in  the  preceding  operation. 

When  the  cleft  extends  still  farther  forwanl  thitrngh  the  alveolus, 
and  the  fissure  is  \nde,  it  will  become  neces.'«iry  to  caiTy  the  palate  pro- 
ceases  toward  the  median  line  by  an  osteoplastic  operation.  In  this 
procedure  no  effort  is  made  at  lifting  the  periosteum,  and  it  is  better  to 
attempt  the  approximation  of  only  one  portion  of  the  cleft  at  a  sitting. 
lu  order  to  secure  all  the  nutrition  possible,  the  soft  pilate  should  be 
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■St  aniled.  The  anterior  or  posterior  portion  of  tlie  bony  fissure  may 
ocVtsi^l  at  the  next  operation,  as  follows  :  Freshen  the  edges  of  the  soft 
along  the  fissure.  Drill  two  holes  tlirough  the  bony  palate  of  either 
one  fourth  of  an  inch  distant  from  the  edges  to  be  ai>proxiniated, 
insert  two  strong  silver  wires,  as  shown  in  Fig,  611.  On  either  side, 
to  and  i>ar;il]el  with  the  alveolus,  make  two  incisions  through  to 
ikibone.  as  at  A  B  (Fig.  51U),  and  drill  with  an  awl  a  series  of  holes  in 
(lis  track  of  these  incisions.  A  few  strokes  of 
a  small  chisel  will  now  break  the  palate  pro- 
mises in  the  line  of  the  holes,  when,  by  twist- 
lag  the  wires,  the  loosened  plates  will  be  ap- 
pmximnted  in  the  median  line,  .\fter  union 
has  uccurred  in  this  portion  of  the  cleft,  the 
operation  niay  be  completwl  in  the  anterior  por- 
tiim,  by  drilling  the  jmlate  and  alveulus,  and 
liTpaking  this  last  through  from  the  front  with 
ai'l)is»>l.  approximating  the  sides  as  above. 

■rations  of  the  palate  are  treated  pmc- 
ri  the  same  way  as  congenital  cleft,  by 
lig  the  edges,  and,  if  necessary,  sliding 
ifle  periosteum,  as  above  given. 


wm^ 


Fio.  Ml.— (AlUf  i^ii«w.J 


Tire  ToNocE  AND  Buccal  Cavity. 

Wounds  of  the  tongue  bleed  profusely,  especially  if  the  larger  vessels 
Hong  its  under  surface  are  divided.  The  arrest  of  haemorrhage  is  easily 
M  safely  ncccmiplished  by  intrfMlucing  the  index-finger  well  bark  over 
bedorsnm  to  the  root  of  (lie  tongue,  and  bringing  the  organ  well  for- 
W^  and  forcibly  compressing  it  against  the  symphysis  menti.  The  tip 
ibe  organ  should  l>e  turne<I  upward,  and  the  forceps  ap]>lie<l  at  the 
log  p<3ints.  In  the  substance  of  the  tongue  the  vessels  are  also 
ly  secured  in  the  same  manner.  Should  any  difficulty  arise,  a  silk 
may  be  carried  anjund  the  bleeding  vessel  by  means  of  a  curved 
le,  or  it  may  be  transfixed  with  a  tenaculum  and  the  thread  tied 
Dund  the  hook. 

^osgitiif — Tlemi glossitis, — TnHammation  of  the  tongne  may  result 
,  the  same  causes  and  assume  all  the  phases  of  infiammation  common 
soft  tissues  in  other  portions  of  the  body.  It  may  be  acute  or 
inmic,  ending  in  ulceration  or  hypertrophy.  The  process  may  begin 
||erficially,  a.s  after  the  ingestion  of  some  irritating  suhstance,  or  it 
K  commence  in  the  deeper  portions  of  the  orgiin  as  a  dilfuse  phleg- 
umons  process.     In  some  instances  only  one  lateral  half  of  the  organ 

/w/ew/.  — Infiammation  of  the  tongue  from  any  cause  should  be 

lOAely  watched,  on  account  of  the  danger  of  asphyxia  from  rapid  en- 

iit  of  this  organ.     In   this  emergency  tmcheotomy  should  l>e 

•hI,     If  uljscess  forms,  incision  or  puncture  is  demanded.    Scarifi- 
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cation  may  be  required  in  rapid  enlargement  of  this  organ  fwm  engoi^ 
ment  of  the  vessels. 

llifpertrophi/  of  the  tongue  is  both  congenital  and  acquirt'd.  If  ma 
exist  in  adult  life,  although  it  is  in  genend  a  condition  of  childhood 
The  enlargement  is  due  to  hypertrophy  of  the  IjTnphatic  plexuses  o 
this  ()rgiin  and  to  a  geneiid  hyperplasia  of  the  connective-tissue  elemenfi 
The  inuscular  substance  umltrgoes  granular  metamorphosis.  The  raose 
of  this  disease  is  not  understood.  The  organ  may  become  so  large  tJut 
it  protrudes  from  the  mouth,  pushes  the  teeth  out  of  their  normal  po- 
sition, and  interferes  with  deglutition  nnd  respiration  to  such  an  extent 
that  its  partial  or  complete  removal  becomes  necessary.  Cystic  luiDOd 
of  the  tongue  may  be  mistaken  for  hypertrophy.  A  diagnosis  mayle 
made  by  exploration  with  a  good  sized  aspirator-needle. 

In  mild  cases  deligation  of  the  lingual  artery  of  one  or  both  sidei 
may  be  done»  nnd  this  may  be  followed  by  excision  of  a  portion  of  ibe 
organ.  The  tip  may  be  amputated,  or  a  triangular  section  may  l)e  re- 
moved from  the  central  portion,  the  sides  being  brought  together  by 
sutures. 

Atrophy  is  a  rare  disease,  and  is  due  to  diminatioQ  of  the  blood- 
supply,  or  to  lesions  of  the  trophic  nerves  of  this  organ. 

Cystic  tuiiiom  of  the  tongue  may  l>e  caused  hy  closure  of  the  ftutiet 
to  any  portion  of  the  follicular  apparatus  (retention-cysts),  or  less  fre- 
quently by  the  lodgment  in  this  organ  of  a  parasite,  the  cyHicercM. 

The  diagnosis  is  made  positive  by  exploration.  The  treatment  in- 
quired is  excision  f»f  the  sac  with  the  scissors,  or  (be  le.H.s  blo<Kly  ojirt^ 
ation  of  opening  it  with  the  Paquelin  cautery,  buniing  the  lining  mftn 
brane  thoroughly,  and  packing  the  cavity  with  iodoformized  gautt. 
The  precaution  should  be  taken  to  make  the  packing  from  one  piewnf 
gauze,  and  of  securing  it  by  a  thread  attached  outside,  in  order  tojai?- 
vent  its  accidental  escape  backward. 

Angioma  of  the  tongue  is  rare.  "When  present,  the  treatment  is  w 
nioval  by  the  ligature,  or  by  injection  with  50-i)er-cent  carliolic-aciil 
solution. 

Abscess  of  the  tongue  should  be  treated  by  aspiration,  and  hjj^r- 
distention  of  the  sac  with  l-to-SWO  sublimate  solution.  If  this  di»esnfil 
succeed,  an  incision  should  be  made  and  dminage  secured. 

Ulcers  of  the  tongue  appear  as  a  symptom  of  various  conilitioia 
They  occur  in  syphilis  with  great  frequency.  They  may  occur  us » 
result  of  general  catarrh  of  the  phaiynx  and  mouth,  or  as  a  ri'sult  olaij 
violence.  If  an  uh  er  exists  ai5  an  expression  of  a  dyscn»sia,  ih**  irrtl- 
ment  must  be  chiefly  constitutional.  The  local  treatment  consi-^t**  ia 
cleanliness  and  the  application  of  nitrate  of  silver,  or  other  stimulartag 
renietliea. 

The  tongue  is  at  times  (he  aejit  of  papilt^ma,  lipoma^  fibroma^  W- 
comay  and  one  or  two  instances  of  envhondroma  in  this  organ  are  w 
ported.  Epithelioma  is  not  infrequent,  and  is  the  most  important  * 
the  neoplasms  of  this  organ,  not  only  on  account  of  its  greater  freipieoi"? 
but  also  on  account  of  its  grave  character  and  the  necessity  of  arrivin 
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early  diagnosis  of  the  dLnease.     The  late  manifestations  of  sypliilis 
TS,  (^mtna,  fissares),  ulcers  of  tubernUosis,  and  some  sjjecific  ulcere, 
pilloma,  may  be  mistaken  for  this  neoplasm. 

a  jiatient  has  a  syphilitic  history,  gumma  or  8j>ecihc  ulcer  will 
[Miirally  b«  sus|)ected.  If  large  doses  of  potassium  iodide  be  adminis- 
Bffd  for  two  or  three  weeks,  ihe  specitic  ulcer  will  respond  to  this  rem- 
(dy.  If  no  impression  is  made  upon  it,  it  should  be  treated  as  nia- 
Hpiant-  Am  regards  all  other  suspicious  sores  of  (his  orpan,  it  will  be 
the  wiser  ]»ractice  to  treat  them  alst>  as  luali^iuint  gmwths,  for  it  is  a 
WcU-recojmized  fact  tliat  papillonintoiis,  tubeivulous,  and  simple  ulcers 
of  the  tonj^iie  (as  elsewhert*),  chronic  in  clianictcr,  are  capable  of  trans- 
Jonnation  info  epithelioma.  If  these  soi-es  are  removed  early  in  their 
,  no  miitilatiim  is  required,  the  oiwi-ation  is  without  dang**r.  only 
Hinll  portion  of  the  organ  need  be  sju'riiiced,  and  the  focus  of  dia- 
ls removed  before  its  malignant  nature  is  declared  or  metastasis 
Tn.  If  an  epitheliomatous  ulcer  exists,  its  character  may  be  dster- 
hy  micros<'opical  examimition,  as  given  by  Biitlin.*  If  the  scrap- 
Irom  a  tuberculous,  syphilitic,  or  simple  ulcer  is  placed  in  a  drop  of 
on  a  slide,  pus-  and  blood-corpuscles,  partirles  of  food,  bacteria, 
a  few  normal  or  almost  normal  epithelial  cells,  are  observed.  If 
»crapin>^  from  an  epitheliomatous  ulcer  be  examined,  in  addition  to 
iValxive  will  be  spt^n  a  great  numlwrof  abnormal  epithelia,  varying  in 
and  shape,  some  flattened  scales,  others  round  or  oval,  orhera  elon- 
l^ted,  with  caudate  prolongations.  The  cells  are  generally  granular,  and 
from  two  to  three  or  morn  nuclei,  much  larger  tlian  the  normal 
..^. — }{  these  cells.  In  some  instances  the  '^swallowVnest"  armnge- 
BeQt  may  be  observed. 

If  no  nicer  is  present,  a  section  for  microscopical  examination  may  be 

pm,... -1  from  the  indurated  mass. 

.  .  al ion. —Tha  method  of  procedure  must  be  determined  by  the 

■  WEteat  of  the  organ  to  be  removed.     If  the  induration  is  confined  to  the 

Fr,.  .^.^  d(»es  not  extend  more  than  one  inch  behind  this  point,  the  line 

,'»n  should  beat  or  near  the  center  of  the  tongue.     It  should  al- 

lys  be  well  away  from  the  disease.     An  inch  from  the  nearest  indura- 

will  be  safer  than  to  allow  the  line  of  section  to  approach  the  neo- 

in  onier  tt)  save  more  of  the  tongue.     When  the  hitei-al  asjject  of 

IP  anterior  half  is  involved,  the  line  of  section  need  not  pjiss  at  right 

fo  the  axis  of  the  orgiin,  but  may  cur\'e  around  parallel  with  the 

1  induraiiim  at  a  sufficient  distance  from  it.     In  this  way  the  an- 

iWor  portion  of  the  ojtposite  half  may  be,  in  x>art,  preserved.     If  the 

lft()r<»f  the  mouth  is  inllltmtcd,  it  should  be  dissected  from  its  attach- 

BeBtA  to  the  jaw,  and  the  diseased  part  removed  with  the  tongue.     If 

lkedi»ei»e  extends  to  the  middle  of  the  tongue,  and  involves  its  entire 

iridth,  the  orgim  sliould  be  i-emoved  at  its  base,  and   the  floor  of  the 

DOQth  ihoriiughly  ck*ared  of  all  suspicious  tissue,     Tlie  lymphatics  in 

middle  line  below  the  symphysis  menti,  in  the  submaxillary  region 


*  *-  Dueues  of  tlio  Toogue,**  Lea  BruthtTs  A  Cu.,  Philailclpliia,  \SS5. 
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and  down  the  neck,  should  be  examined  and  removed  if  metas 
occurred. 

When  the  floor  of  the  mouth,  U^gother  with  the  nnttfHor  U 
of  the  organ,  are  involved,  and  meliislusis  is  evident  in  the  detv 
phatics,  the  propriety  of  surgical  interference  is  questionable. 
is  not  proliable,  and  the  oponition  formidable  and  danger^^ns. 
moval  uf  the  ulcerating  porriim  may  be  done  as  a  palliative  meaj 

AVithout  regard  to  the  manner  in  which  the  operation  is  t 
formed,  the  ether  should  bo  administered  at  tirst  through  the 
and,  after  the  narcosis  is  complete,  when  it  becomes  necessary 
within  this  cavity,  the  anaesthesia  should  be  carefully  continuei 
rectum.  It  is  essential  for  the  teeth  to  be  held  widely  separat< 
gag  (Fig.  30),  and  the  lips  held  out  of  the  way  by  flat,  blunt  ret: 

In  mild  ca.ses,  where  the  dise^ise  is  situated  near  the  tip  of  th 
and  where  the  ti(X>r  of  the  mouth  is  not  involved,  the  operation 
done  with  the  galvano-cautery  loop,  as  follows:  The  tongue  st 
drawn  well  out  of  the  mouth  and  transfixed  from  its  under  surfS 
a  strong  needle  (armed  with  a  heavy  silk  thread)  at  a  poin 
healthy  tissue  where  the  section  is  to  be  made.     One  end  of  thi 
a  galvano-cautery  battery  is  fastened  to  the  thread,  diuwn  tlmj 
tongue,  attached  to  the  ^cmseur  apparatus,  and  the  looj)  tighl 
as  to  grasp  the  organ  in  the  direction  it  is  desired  to  make  the 
When  it  is  not  divided  entirely  across,  the  antero-posterior  seoj 
tirst  made.    The  wire  is  now  slowly  heated  to  a  red  color,  and  ■ 
ia  very  slowly  tightened  and  drawn  through  the  org:in.     If  it  is  m 
cut  through  quickly,  the  vessels  nuiy  not  be  occluded.     The  trsil 
section  Is  next  made  iu  the  same  way,  and,  if  any  attachraeui 
floor  of  the  mouth  remain,  these  may  also  be  divided  by  thro 
loop  around  them. 

If  the  cautery  battery  is  not  at  hand,  the  Paquelin  thermo- 
may  be  employed. 

If  neither  of  these  more  modem  instruments  are  to  be  had, 
seur  wnll  suffice.     It  is  not  only  efficient,  but  ia  less  apt  to  ge 
order  than  the  other  apparatus.     When  the  lingual  arteries  ] 
been  tied,  ha?raorrhage  is  apt  to  occur  after  section  \%ith  either 
instruments.     It  may  be  arrested  and  controlled  as  directed  in 
of  this  organ. 

When  a  more  extensive  operation  is  required,  the  following 
will  be  advisidile  : 

A  careful  examination  of  the  lymphatic  glands  of  the  subm 
and  cervical  regions  should  be  made,  and  if  any  induration  is  dia 
they  should  he  removed  as  the  first  step  in  the  o]>eration.  If 
ease  has  existed  for  several  months,  in  all  probability  metasi 
occurred,  even  when  the  enlargement  of  the  glands  can  not  be 
by  palpation.  This  condition  is  especially  apt  to  exist  in  the  gl 
responding  to  that  side  of  the  tongue  ui>on  which  the  disease  or 
It  is,  therefore,  a  wise  precaution  to  tie  the  lingual  artery  of  t 
since  this  not  only  le-ssens  the  danger  of  ha?morrhage  in  the 
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f  ttmgae,  but  exposes  the  glancls  of  the  submaxillary  and  upper  cer- 
Bkl  triangles^  and  facilitates  their  removal  if  Involved.  The  oi)eration 
*  -  -  this  artery  has  been  given  on  page  246.  It  can  i*eadily  be  secured 
the  central  tendon  of  the  digastric  niuscli^  at  which  point  it 
aLinoift  always  situated  half  way  between  the  insertion  of  tliis  tendon 
n*\  the  hyi>oglossal  nerve,  which  is  from  a  quarter  to  a  half  inch  above. 

iwuinsianc^M  I  have  divided  the  posterior  belly  <tf  this  niuHcle  in  order 

the  vessel  thoroughly.    When  this  is  accomplished,  the  wound 

Ije  irrigated  with  sublimate  (1  to  3000),  a  drainage-tube  inserted, 

!  sutures  applied. 

he  ether  should  at  this  stage  of  the  operation  be  transferred  to  the 

ttun,  the  gag  inserter!,  and  the  lips  retracted. 

It  is  important,  indinsHctingout  the  floor  of  the  month  and  the  tongue, 
to  be  aide  tocontndall  Iwemorrhage  and  at  the  .same  time  to  iix  the  tongue, 
to  ntay  be  aoconipUshed  in  a  most  satisfactory  mauutr,  and  may  be 
tnnsidt'red  as  the  seiioud  step  in  this  oi>eratiou.  An  incision  about  an 
[ofh  long  is  made  in  the  median  line,  commencing  at  the  hyold  bone 
iid  extending  toward  the  symphysis.  By  this  incision  the  integument 
lad  deep  fascia  are  divided.  A  long  steel  needle,  with  the  eye  at  the 
[ttini  (Pe;i.slee's  instrument  will  suffice),  armed  with  a  strong  silk  thread, 
b  introduced  through  the  wound,  and,  while  the  tongue  is  drawn  well 
forward,  the  point  of  the  needle  is  pushed  along  the  inner  surface  of 
Hie  lower  jaw  into  (be  mouth  by  the  side  of  the  t*jngue  at  its  base. 
Doe  end  of  the  thread  is  pulled  out  through  the  mouth,  the  needle 
{rithdrawn.  and  the  end  of  the  thread  projecting  fi*om  the  mouth  is 
t^ain  carried  through  the  eye  of  the  needle.  This  is  now  introduced  by 
flie  side  of  the  base  of  the  tongue  exactly  opposite  the  point  at  which 
ileDtert*<l.  and  is  lirought  out  at  the  wound  b*-low  the  chin.  A  str^mg 
•ire  is  fastened  to  one  end  of  the  thread  and  is  pulled  into  the  mouth 
tod  around  the  base  of  the  tongue  by  withdrawing  the  silk.  The  wire 
iljnnld  now  be  fastened  to  an  6cniseur  and  tightened  just  enough  to  con- 
M  the  bleeding.  In  this  manner  all  the  vessels  going  to  the  tongue 
tod  the  floor  of  the  mouth  are  surrounded  and  controlled. 
t  The  third  stage  of  the  prtwednre  is  the  removal  of  the  tongue  and 
fcetis-sucs  which  form  the  floor  of  thti  mouth.  In  doing  this  the  Paque- 
b  cautery-knife  will  be  found  exceedingly  useful.  If  it  is  not  at  hand, 
ibe  scissore  or  knife  may  be  used.  A  strong  silk  thread  should  be 
[iU9ed  lbit>ugh  the  sound  tissues  of  the  tongue  near  the  end  and 
utrusted  to  an  assistant.  It  is  to  be  n.sed  in  lifting  the  organ  as  the 
liasertion  proceeds.  The  attachment  along  the  lower  jaw  should  Hrst 
*  divided  and  the  tissues  dissected  up  until  the  tongue  can  be  lifted 
!peely  to  a  point  at  least  one  inch  behind  the  indumtion.  The  6craseur- 
fiop  should  now  be  placed  around  the  organ  and  the  division  made  at 
he  desired  point.  If  at  this  time  the  wire  loop  which  is  around  the  base 
i  the  (ongue  is  fairly  tight,  no  bleeding  will  occur  after  the  amputation, 
r  gradually  looseued,  the  bleeding  points  on  the  stump  can  be  readily 
ifaed  with  the  long-nosed  norrow  forceps  and  tied  with  silk  ligatures, 
fter-treatment  no  dressiug  is  apx)lied  to  the  wound  in  the  mouth. 
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I  am  not  aware  that  this  method  of  controlling  heemorrhage  in  this  oper- 
ation has  been  performed  by  any  other  surgeon. 

When  the  inferior  maxilla  is  involved,  it  should  be  exsected  beyond 
the  limit  of  the  disease. 

If,  for  any  reason,  more  space  is  required  in  the  ablation  of  this 
organ  than  can  be  obtained  through  the  natural  orifice,  one  of  the  fol- 
lowing procedures  may  be 
adopted: 

1.  G'aTi^j  incision  throngh 
the  cheek,  from  the  angle  of 
the  mouth  in  the  direction  of 
the  lobe  of  the  ear  as  far  as 
required  (Fig.  513,  a).  This 
incision  gives  a  fnll  view 
of  the  lateral  aspect  of  the 
tongue,  and  may  be  made 
u})on  both  sides  when  the 
disease  is  bilateral  and  ex- 
tends beyond  the  middle  of 
the  organ.  The  edges  of  the 
wound  are  afterward  brought 
together  by  hare-lip  pins  or 
silk  sutures. 

2.  Billroth  employs  a 
curved  incision  made  paral- 
lel with  the  arch  of  the  infe- 
rior maxilla  below  the  symphysis  (Fig.  512),  dividing  all  the  tissues  on 
this  line  until  the  iloor  of  the  mouth  is  opened. 

3.  Kocher  has  lately  devised  an  operation  the  incision  in  which  is 
shown  by  the  line  hdec  (Fig.  513).  A  preliminary  tracheotomy  is  done, 
and  the  pharynx  stnflfed  with  a 
carbolized  sponge  to  which  a  string 
is  attached.  The  excision  extends 
along  the  anterior  border  of  the 
sterno-mastoid  muscle,  from  the 
level  of  the  lobule  of  the  ear  to 
the  level  of  the  hyoid  bone,  along 
this  bone  to  near  the  median  line, 
and  thence  to  the  symphysis  menti. 
The  skin  and  platysma  are  turned 
tip  on  the  jaw,  the  lingual  and  fa- 
cial arteries  and  veins  are  tied  as 
they  are  encountered,  all  enlarged 
glands  are  extirpated,  the  muscles 
and  floor  of  the  mouth  separated 
along  the  attachments  to  the  lower 
jaw  to  anv  required  extent.     If  t     «,o    .   ■  ■      ^^    .     .r   i. 

'  .         -  ^  .  FiQ.  613.— Incisiiin  of  Gsmt  and  Kocncr. 

the  entire  tongue  is  to  be  removed,  (After  Butiin.) 


fio.  SIS.— Billrotb's  incision.    (After  Butiin.) 
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the  opposite  lingual  is  also  tied.  Through  this  opening  the  tongue  is 
drawn  out,  dissected  fi-om  its  anterior  and  lateral  attachments,  snr- 
niunded  with  the  cauteiy-l(«>p  and  divided,  or  (rut  <j(T  with  the  e<;niaeur 
or  scissfirs. 

In  the  after-treatment  the  trachea-tube  is  left  in  place,  and  the 
pharynx,  mouth,  and  wound  filled  with  sponges  dipped  in  a  5-|ier-cent 
carWic-acid  solution,  the  excess  of  the  acid  being  washed  off  with 
water  before  the  sponges  are  applied.  The  wound  is  dressed  twice  a 
day,  and  liquid  nouiiahment  given  at  each  change  of  the  di-essing. 

The  operation  of  Korher  is  objectionable  on  account  of  the  extent  of 
the  dissection,  the  danger  of  submitting  such  a  large  wound  to  the  proba- 
bility of  septic  infection  from  the  mouth,  and  the  complication  of  trache- 
otomy. The  free  inspection  of  the  tissues  of  the  neck  which  ir  permits, 
and  the  command  of  the  base  of  the  tongue  which  it  allows,  are  in  its 
lavor. 

The  operations  in  which  the  organ  is  removed  through  the  month  are 
simpler,  require  much  less  time  in  execution,  and  should  be  preferred. 
If  the  author's  method  of  controlling  hiemorrhage  is  adopted,  the  pro- 
cedure is  practically  bloodless,  and  a  preliminary  tracheotomy  is  there- 
fore unnecessary.  The  conditions  which  would  call  for  the  operations  of 
Gant,  Billmth,  or  Kocher  will  rarely  exist. 

The  afler-trejitmeiit  consists  in  rinsing  the  mouth  at  frequent  inter- 
vals with  a  warm  solution  of  permanganate  of  xK>lassa  (gr.  ss.  to  ?J), 
anodynes  to  relieve  pain,  and  generous  liquid  diet. 

^ff««/tf.— This  name  is  applied  to  certain  tumors,  cystic  in  character, 
which  are  situated  immediately  beneath  the  anterior  tind  lateral  portions 
of  the  tongue.  Ranula  is  usually  acquired,  although  it  may  be  congeni- 
tiil.  The  tumor  is  almost  always  single;  occasionally  there  is  one  on 
oilher  side  of  the  organ.  Commencing  as  a  result  of  obstruction  to  the 
outlet  of  one  of  the  subdivisions  of  the  sublingual  gland  (nirely  as  a 
result  of  occlusion  to  one  of  the  terminal  ducts),  it  may  grow,  when  left 
undlslurlwd,  to  greut  size,  crowding  the  tongue  out  of  its  position,  rising 
aljove  the  lei'el  of  the  teeth,  and  i)ro!ruding  through  the  muscles  of  the 
chin  until  it  appears  beneath  the  skin  above  the  hyoid  bone. 

The  only  method  of  treatment  is  to  evacuate  the  contents  and  cause 
an  oblileralion  of  the  sac  by  inHammatory  adhesion.  The  Paquelin  cau- 
tery is  the  best  instrument  to  employ  in  their  removal.  Etherize  the 
patient,  introduce  the  gag,  lift  the  tongue  npward  with  the  forceps, 
protect,  the  lips  and  teeth  by  means  of  flat  retmctors,  seize  the  wall  o( 
the  cyst  with  a  mouse-tooth  forceps,  and  with  thf^  platinum-knife  at  a 
red  heat  dissect  away  the  anterior  wall.  After  the  fluid  escapes,  dilate 
the  cavity,  and  make  a  thorough  digital  exploration  of  the  sac.  The 
cautery-knife  should  n(»w  be  carri^nl  slowly  l>ack  to  the  deepest  i)orti(»ns. 
Bearing  all  sides  of  the  cyst-wall.  The  wound  should  be  well  packed 
with  a  single  piec«  of  iodoformized  giiuze.  The  after-treatment  consists 
in  changing  the  jKickiug  every  twenty-four  to  forty-eight  hours,  and  at 
each  dressing  irrigating  the  cavity  with  l-to-2(KJ()  sublimate  solutitm. 

If  the  Paquelin  thermo- cautery  is  not  convenient,  seize  the  cyst-wall 
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with  the  forceps  and  dissect  it  out  with  curved,  blunt  scissors.  Puck  the 
wound  tirmly  with  iodofortnized  gnuze,  as  above*  Htemorrhage  may  be 
controlled  as  directed  in  wounds  of  the  ton^e. 

TonffU€-Ti€. — When  the  frffinum  extends  an  unusual  distance  toward 
the  tip  of  the  tongue,  or  is  so  narrow  tliat  it  checks  the  free  movements 
of  this  organ,  it  should  be  divided  in  the  followinjc  manner :  Seize  the  tip 
of  the  tongue  with  a  dry  towel,  carry  it  upward  so  as  to  put  tho  bridle 
on  the  stretch,  and,  with  a  curved  scissors,  divide  the  fnenum  from  one 
eighth  to  one  quarter  of  an  inch  nearer  to  the  lloor  of  the  mouth  than  to 
tl»e  surface  of  the  tongue.  This  precaution  is  necessary  to  avoid  woimd- 
ing  the  ranine  vessels.     The  gag  may  be  used  if  required. 

A  congenital  defect,  very  rarely  observed,  is  the  adhesion  of  the 
tongue  to  the  tioor  of  the  month.  The  adhesions  should  be  bn:)ken  np 
at  birth,  and  the  operation  repeated  daily  until  free  mobility  is  secured. 

Equally  nire  is  the  bitid  or  snake-ttmgue,  whicli  results  fnmi  arrest  of 
development  or  failure  of  union  of  the  two  halves  from  which  (his  orgim 
is  formed.  The  edges  should  be  pared,  and  the  two  halves  united  in  the 
median  line  by  sutures. 

Torufih. — Acute  tonsUlUis  is  of  very  frequent  occunvnce,  causing, 
in  a  varying  degree,  pain,  difficulty  of  deglutition,  and  interference  with 
phonation,  deglutitioti,  and  i-espiration. 

The  patliology  of  this  atTecii<Mi  consists  in  dilatation  of  the  blood- 
and  lymph-vessels,  emigration  of  leucocytes,  and  proliferation  of  the 
connective  tissue  and  other  cell-elements  of  the  tonsil.  The  gland  rapidly 
enlarges,  producing  great  tension  of  the  pillars  of  the  fauces,  and  projects 
toward  the  meduin  iine>  at  times  filling  the  pharynx  and  crowding  the 
velum  upward  and  backward. 

Acute  tonsillitis  may  end  in  resolution,  the  gland  rapidly  diminishing 
to  its  normal  size,  or  in  ulceration  or  suppuration  (abst'ess).  or  the  acute 
process  may  subside  into  a  chronic  form  of  inflammation,  which  induces 
permanent  hypertrophy  of  the  organ. 

The  local  treatment  of  acute  tonsillitis  consists  in  the  application  of 
hot  water  as  u  gargle^  and  scarification  of  these  organs  when  tho  tension 
is  sufficient  to  produce  great  pain.  The  internal  administration  of  aco- 
nite tincture  and  quinine  is  highly  recomniende<i. 

Abscess  of  the  tonsil  should  be  opened  as  soon  as  its  presence  is  de- 
tected. The  disdiargeof  pus  always  brings  great  relier.  If  the  symp- 
toms lead  to  the  suspicion  of  pus,  exploration  ^^nth  the  hypodermic  aspi- 
rator-needle should  be  made  to  determine  the  diagnosis.  The  internal 
carotid  artery  and  jugular  vein  are  well  back  from  the  tonsil,  on  a  level 
with  the  posterior  wall  of  the  pharynx. 

The  object  in  operating  early  is  to  prevent  oedema  of  the  glottis, 
which  may  occur  when  the  abscess  is  large  or  situated  behind  t)ie  body 
of  tho  tonsil.  A  mon;  i-emote  danger  is  rupture  of  the  abscess  during 
sleep,  and  escape  of  the  contents  into  the  larynx. 

Chronic  hypertrophy  of  the  t*>nsils  should  be  treated  by  partial  ex- 
cision, repeated  as  often  as  may  be  deemed  necessary.  The  presence  of 
these  enlarged  organs  forces  the  patient  to  breathe  through  the  mouth, 
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hn  which  often  induces  a  catarrhal  condition  of  the  mucous  raem- 
»nine  lining  (he  respiratory  tract.  The  follicles  of  the  tonsil  discharge 
Uffty,  che<?sy  secretion,  which  at  times  becomes  retained  in  tlie  gland 
{B  undergoes  calcilication.  Calculi  one  fourth  of  au  inch  in  diameter 
h»ve  been  removed  from  this  organ, 

TonsiUotomy, — Excision  of  tlie  tonsils  is  an  operation  pniclicnlly  free 
from  danger.  In  childi^en  who  can  not  control  themselves,  chloroform 
dunJd  be  used,  the  gag  in- 
tnduoed,  and  the  tongue 
depressed  by  an  assistant. 
Tbe  operator  seizes  the 
oposed  portion  of  the 
organ  with  a  long  mouse- 

twth  forceps  or  a  tenaculum,  pulls  it  slightly  toward 
(lie  median  line,  and  with  n  long-handled  pair  of  acia- 
Kas,  cur^'ed  on  the  Hat,  clips  off  from  one  third  to  one 
iuilf  the  tonsil.  A  sponge,  {ixed  in  a  holder,  dipped  in 
ire-water  and  pressed  on  to  the  bleeding  surface^  will 
^pBst  the  haemorrhage. 

Bin  adult.s  local  antcsthesia  may  be  insured  by  cocaine 
Bflrcx-hlorate,  and  the  operation  performed  as  above,  with  ranch  greater 
»fillty,  since  the  intelligent  co-operation  of  the  patient  is  of  great  value. 
If  [he  long  scissors  can  not  be  had,  a  long,  curved,  probe-pointed  bia- 
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rymay  be  used  instead.    The  tonsil  is  lift- 
\b<\m  its  t>ed  by  a  tenaculum,  and  the  knife 
Tied  through  as  above. 

k Various    tonsillotomes    have   been    intro- 
wi,  and  for  some  cases  are  very  useful,  but 
simplicity  and  general  application  the  in- 
Kraments  aliove  selected  will  answer  all  pur- 
jpoaes.    Among  the  Ijest  of  the  tonsillotomes 
is  that  of  Ma<rkenzie  (Fig.  f>14),  and  Tiemann's  instrument  (Fig.  515). 

The  tonsil  is  also  occaMonally  the  seat  of  malignant  neoplasms,  a? 
wvoma  and  carcinoma,  while  cystic  tumors,  fibroma,  and  lymphoma  are 
laong  the  benign  new  formations  which  attack  this  gland.  They  re- 
|idrB  early  and  thorough  excision  in  all  cases. 
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Wounds. — Wounds  of  the  neck  may  prove  rapidly  fatal  from  lispmoi 
rhap^  inducing  syncojie  ;  from  hemorrhage  into  the  trachea,  ratising  fat 
asphyxia  ;  from  the  entrance  of  air  into  the  veins ;  or  from  injury  to  tb©' 
cord,  at  or  ne;ir  the  medulla.     T>e4ith  from  sepsis  may  o(;cnr  as  a  mow 
or  less  remote  seqnence  of  a  wound  in  this  region, 

TVeahneni. — The  immediate  imlications  are  to  arrest  hmmorrbfige at 
once,  and  prevent  asphyxia,  either  by  obstruction  of  the  trachea  or  the 
admission  of  air  intn  the  \'eins.  Haemorrhage  should  be  contndlrti  bv 
pressure  dii'cctly  in  the  wound,  until  the  injured  vessels  can  be  sei-iimi 
by  the  ligature.  The  entrance  of  air  into  the  veins  must  be  carefully 
prevented,  by  constant  pressure  on  Ihe  cardiac  side  of  the  lesion,  niitiJ 
the  fon'e]>s  have  been  successfully  ap])lied  at  the  bleeding  p<.»inl. 

When  the  wound  is  incised  or  hiccrated^  and  is  above  the  hyoid  heme 
and  has  severed  the  hyoid  muscles,  in  addition  to  the  prevention  o( 
hajniorrhage  into  the  larynx  the  tongue  must  be  drawn  foruani,  for 
when  tlit'sr  muscles  are  divided  it  falls  back  ajKin  the  glottis,  and  ntiiT 
occlude  tlie  larynx.  If  the  trachea  is  openetl,  the  edges  of  the  wmind 
should  be  held  apart  with  tenacula,  the  head  drop|>ed  over  the  en<l  cifa 
table  (Kig.  44),  any  clots  removed,  and  artificial  respiration  practiced  by 
Sylvester's  method  (page  30).  In  the  rlusui-e  tif  all  wounds  of  the  ncA 
the  antiseptic  precautions  should  be  taken,  and  di*ainage  secured.  When 
the  pneumogastric,  hypoglossal,  or  other  iiii|>ortant  nen^es  liave  hft* 
divided,  the  ends  should  be  brought  together  by  a  delicate  silk  sntn:*. 
It  is  also  advisable  to  unite  the  ends  of  divided  muscles  by  sntures. 
An  incised  wound  of  the  oesophagus  should  bo  closed  immfii  ■  ' 
Lacerated  wounds  of  this  tube  should  be  allowed  to  close  by  granuUij  i^ 
UillicuUy  in  deglutition  follows  severe  wounds  of  the  throat,  not  infw- 
qucntly  necessitating  the  introduction  of  liquid  food  through  tlw  <ssO' 
phageal  tul>e,  or  feeding  by  the  rectum. 

Punctured,  wounds  of  the  neck  should  l>e  dressed  antisepticallv,  an^ 
compression  employed  to  arrest  ha3morrhage.  If  thb  does  not  8uc««d. 
the  ligature  should  be  applied. 

(7M/i.?Aoi  wounds  shtmld  be  treated  in  practically  the  same  manner. 
Missiles  of  small  caliber  deeply  lodged  should  be  left  alone,  since  they 
usually  become  encapsiiled  and  remain  harmless.     When  superR  '  '   '  ^ 
readily  detected,  they  should  be  extracted  by  the  forceps.     In  lU 
to  locate  a  bullet  it  is  always  important  to  place  the  parts  iu  about  itat 


THE  neck: 


445 


position  OA  at  the  time  when  the  misdle  penetrated.  If  this  is  not 
Aooe,  the  muscles  and  fascia  l>ecome  displaced,  and  the  track  of  the 
wonnd  obstructed.  Gunshot  wounds  traversing  the  outer  lateral  and 
Ruperticial  posterior  regions  of  tlie  neck  are  not,  as  a  rule,  dangerous.  If 
the  vertebral  cohimn  is  involved,  the  profi^osis  becomes  grave.  A  mis- 
rile  tnivt^rsing  the  tissues  of  the  nock  Iiit**rally,  and  in  front  of  the  ver- 
ttAnd  colamn,  is  apt  to  inflict  fatal  injury. 

Abscess. — Abscess  of  the  neck  occurs  most  frequently  in  children,  and 

my  follow  an  injury,  or  result  from  an  idiopathic  intlamniation  of  the 

liasnes  of  this  region.     It  occurs  very  frequently  as  a  result  of  adenitis, 

or  periadenitis,  tonsillitis,  and  in  caries  of  the  upper  cervical  vertebwe, 

or  base  of  the  skull  (retro-pbaryngeal  abscess).     It  may  also  follow  the 

ent  of  a  foreign  body  in  the  a^sophagus.     Collections  of  pus  in  the 

iper  cer\'ical  regions,  and  in  the  superficial  portions  of  the  root  of  the 

Tiwk,  tend  to  become  encapsuled,  or  may  open  ultimately  through  the 

int^jfument.     R*!tro-pharyngeal  abscess,  if  left  alone,  not  infrequently 

tnvek  downward  along  the  deep  fascia  of  the  ne«k,  and  may  open  into 

mediastinum. 

^ediagnosis  of  abscess  in  the  neck,  from  the  various  tumors  which  are 

iiind  in  this  region,  depends  upon  the  febrile  movement  present  in  ab- 

ihe  acute  and  itersistent  character  of  the  pain,  and  tlu<:tuation.    The 

pof  e.\ploi"ation,  with  an  aspirator-needle  large  enough  to  carry  pus, 

Id  not  be  lost  sight  of  in  the  effort  to  arrive  at  a  positive  diagnosis. 

The  (reoJment  is  evacuation,  either  by  the  method  of  aspiration  and 

T-dSslention  already  given,  or  by  puncture  or  incision,  and  free  d mi n- 

When  the  abscess  is  situated  in  a  portion  of  tlie  neck  rich  in  ves- 

it  should  be  opened  by  cutting  carefully  down  upon  it,  so  that  any 

iinrrhage  enconnfeivd  maybe  immwliatHly  and  readily  conlrolle*!.     If 

ure  is  detennined  ujxm,  itie  knife  sliould  be  introduced  in  the  part 

heat  from  the  vessels,  and  along  the  aspirator-  or  cxploring-needle  as  a 

e.    As  soon  as  the  sac  is  entei-ed  by  tlie  instrument  it  is  withdrawn 

a  dii]l-poiDte<^l  dressing-forceps,  tightly  closed,  is  carried  into  the  ab- 

when,  by  forcible  sepanition  of  the  jaws,  the  puncture  is  enlai^ed. 

The  fingej  may  now  l>e  introduced,  or,  if  this  can  not  be  done,  the 

ircops  will  indicjite  the  size  and  most  dependent  portion  of  the  sac.     If 

first  opening  has  not  l)een  made  at  the  lowest  part  of  the  al»scess,  or 

Dot Jio situated  that  thon)ugh  drainage  is  secured,  it  should  be  enlarged 

to  to  extend  this  fur,  or  a  counter-opening  miide  by  boring  through 

ith  the  furc«ps  until  the  skin  is  distended  over  the  point  of  the  instrn- 

Dt,  when  it  can  be  .safely  incised.     Drainage  should  Iw  niaintnined, 

the  cavity  irrigated  with  l-to-3(>00  .sublimate  solution. 

Tlw  diaffnosis  of  retro-i>haryngeal  abscess  depends  upon  the  follow- 

■ymptoms:  Pain,  a  feeling  of  soreness  and  stiffness  In  the  neck, 

Jling.  with  protrusion  of  the  posterior  wall  of  the  pharynx  if  the  dis- 

ft.v  is  high  up,  interference  with  deglutition  and  respiration.     In  the 

T  staiges  all  of  these  symptoms  will  not  be  present,  but  as  soon  as 

Tfius  condition  is  Huspected  an  effort  should  be  made  to  locate 

^hy  palputiun  and  asplnilion. 
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In  evacuating  the  pus  an  incision  should  be  made  in  the  pharynx; 
near  the  median  line  as  possible.     When  a  large  quantity  of  tltiid 
present  the  heiwl  should  be  inclined  downward  as  the  incision  is  mad 
so  that  the  contents  of  the  abscess  may  not  gi-avitate  into  the  laryi 
This  danger  may  be  obviated  by  pardally  emptying  the  sac  by  the  a.t;>i- 
rator  before  the  iBcision  is  made.     Wlien  the  sac  extends  low  down  tliu 
neck  it  sh()uld  be  entered  and  drained  from  below.     Deep  retro-pharyn 
geal  abscess  may  be  reached,  as  a  rule,  by  the  Incisiim  and  dissection  hH 
down  in  the  operation  of  opsophngotoviy. 

Phlegmon  of  tlie  neck  demands  free  incision  in  all  cases,  when  raeh 
incision  d<:)es  not  encroach  upon  the  important  organs  of  this  i-egion. 

TumoTs  of  the  Neck — Solid  and  Cystic — Zv//»/>^wrt.— Pathol«ifn>sf 
changes  in  the  lymphatics  of  the  neck  account  for  the  large  Timjciiiyof 
swellings  in  this  region.  Lymphoma  of  the  neck  may  be  solid  orcystk; 
benign  or  malignant. 

Tumoi-s  of  the  cervical  glands  may  comprise  simple  lymphoma,  the 
result  of  hypertrophy  and  hyperplasia  ;  tubercular  lymphoma,  lymplw- 
Siircoma  and  lymphangiectasis. 

Lymphoma  occurs  most  frequently  in  the  subraaxiUary  and  upper  »• 
rotid  triangle,  and  next  in  order  of  fi-eqnency  nlong  the  Une  of  tlie  gn4l 
vessels  beneath  the  mastoideus,  and  lastly  in  the  subclavian  region.  Ib 
some  instances  these  tumoi*s  attain  enomious  proportions,  filling  in  Ihe 
neck  to  the  level  of  the  lower  jaw  and  clavicle,  and,  if  not  removed,  jffo- 
dace  death  by  pressure  upon  the  respiratory  apparatus  or  the  a?90pha^ 

Fatty  tumors  are  apt  to  occur  upon  the  posterinr  aspect  of  tbe  nfclt, 
and  occasionally  in  the  clavicidar  region.  Tliey  are  comiKiratively  rare 
in  the  anterior  and  upper  triangles. 

Cystic  Tu7nors.—CyBts  of  the  neck  are  congenital  and  acquired. 

Congenital  cysts  are  rare.  The  form  most  frequently  observed  is  that 
already  mentioned  as  a  dilatation  and  hypertrophy  of  the  lymphatic  tps- 
sela  (lymphangiectasis).  They  are  usually  mnltilocular,  and  may  cxtewi 
deeply  and,  at  times,  assume  enoimous  i>mportions. 

Acquired  cysts  are  seen  chiefly  along  the  line  of  the  mastoid  nm?cl«. 
having  a  tendency  to  occur  in  the  neighborhood  of  the  jmroiid  glani 
less  frequently  in  the  3ul>cluvian  triangle. 

Cysts  resulting  from  extravasations  of  blood  may  also  occur  hepe.Mxl 
occasiouaHy  distention  of  the  bursa  in  the  thyro-hyoid  region  prodoffs 
cystic  tumors. 

Thyroid  Body, — Hypertrophy  or  hyperplasia  of  this  organ  tniiyl* 
partial  or  complete.     All,  or  a  part,  of  one  lateral  lobe  is  usually  >f' 
fected  ;  less  frequently  the  isthmus  is  alone  involved.     The  offshoots"! 
this  body  which  are  met  with  at  times  near  the  hyoid  lK)ne,  m^rii* 
inner  edge  of  the  stenio-mastoid  muscle,  and  occasionally  dij)piii- 
behind  the  oesophagus,  may  also  become  enlai^ed.     Goitre^  or  fi..^ 
ceUy  is  usually  endemic,  and  attacks  females  more  often  than  malt-     S 
climate  or  condition  of  living  affords  a  po.sitive  immunity  from  tbisdfr 
ease,  although  in  certain  localities,  as  in  the  valleys  of  Switzerland,  ili* 
frequently  met  with.   The  cause  of  goitre  is  unknown.    It  is  nndouhi 
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nme  to  occur  in  those  whose  surroundings  are  damp  and  unwholesome, 
ad  among  the  poorly  fed.  The  influence  of  heredity  is  recognized  in 
ibe  occurrence  of  this  disease  in  the  children  of  patients  affected  with 
ttohocele, 

.  goitre  may  be  solid  or  c7/slic.  In  solid  goitre  the  enlargement  may 
ftuaed  by  a  general  hypertroy)hy  of  the  noi-mal  elements  which  com- 
this  body,  or  S(.nne  *)f  these  elements  may  undergo  proliferatii.m 
[increase  at  the  expense  of  the  others.  When  the  tumor  is  hard  and 
,it  is  called  fihrous  goitre,  and  in  this  form  the  chief  jtathological 
lis  an  increase  in  the  connective-tissue  elements  of  the  stroma. 
Id  ajsHc  goitre  the  tumor  is  caused  by  the  accumulation  of  a  dark- 
brwrn  tluid  within  the  substance  of  the  organ.  There  maybe  one  or 
Burcsepamte  collections  of  fluid,  although  a  muItUocular  arrangement 
if  most  common. 

lh&  dinrfnoaift  of  goitre  is  not  difficult.  The  presence  of  a  tumor  in 
|bwKi«>n  "f  *he  thyroid  l>ody,  usually  unilateral,  occawionally  bilateral, 
^ping  with  the  trachea  in  the  act  of  deglutition,  capable  of  very  percep- 
wpenlai-geraent  during  coughing  or  any  prolonged  and  violent  expira- 
torjr  effort,  are  symptoms  which  point  quite  clearly  to  bronchocele.  As 
^ilet»Tmining  the  character  of  the  tumor,  one  must  depend  upon  pal- 
on  in  great  part,  and  also  upon  exploimion  with  the  aspirator.  Pi- 
I  goitre  is  dense,  hanl,  xaiy  slightly  elastic,  often  presenting  irregu- 
( in  surface.  Cystic  bronchocele  is  round,  smooth,  elastic,  movable, 
■ad,  even  when  the  capsule  is  greatly  distended,  fluctnation  is  percepti- 
ble. The  use  of  the  exploring-needle,  and  tlie  withdrawal  of  a  jwrtion 
«CUi«  Huid  contents  for  microscopical  examination,  is  important  in  diag- 

> 

The  fluid  from  a  cystic  goitre  varies  In  ct^lor  from  amber  to  dark 
btowB  and  almost  black.  Under  the  microscope  crystals  of  cholesterin, 
«iwiated  red  blood-corpnscles,  large  compound  gi-annlar  cells,  leuco- 
etc,  are  seen.     The  characteristif  contents  of  hydatid  cyxts  are 

By  recognized  and  excluded.     Fibio-cystic,  or  mixed  goitres,  possess 
of  the  characteristics  of  both  the  foregoing  varieties.     The  feeling 

oliiiity  is  not  so  great  as  in  the  iibrous.  and  is  less  elastic  and  with 
I  appreciable  sense  of  fluctuation  than  in  cystic  bronchocele. 
arcoma  and  carcinoma  of  this  organ  are  hard,  solid  tumors  of  rapid 

ft^lopment,  steadily  increasing  in  size,  and  in  their  growth  binding 
tbe  invade<l  organ  to  the  integument,  muscles,  and  fascia  of  the  neck. 
iUcfKf  would  iiave  a  previous  history  of  inflammation,  pain,  and  febrile 
UKirt-raent.  Aneurism  of  the  carotid  appears  usually  to  the  outer  side 
"I  the  thyroid  region,  and  presents  the  sj-mptoms  of  expansion  with 
lb"  hi'art's  systole,  the  aneurismal  thrill  and  murmur,  all  of  which  8ym]>- 
loms  ilisjipjwar  after  pressure  upon  the  artery  on  the  cardiac  side  of  the 
ftnnop. 

The  iliagnosis  of  other  cervical  tumors  may  be  considered  here.  Tu- 
lK»rcular  lymphomata  are  recognized  by  their  anatomical  locations,  by 
bHr  slow  proce.ss  of  development,  together  with  the  personal  and  family 

>ry  of  the  individual. 
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In  many  Instances  these  tumors  of  the  glands  remain  qniet  ti 
period,  and,  responding:;  to  aome  irritation,  an  adenitis  and   jieriad 
nitis  are  developed,   ^vliii'h  ni])idly  lead   to   the  ftimiation  of  alwress 
They  are  found  most  fnsiuently  along  the  lower  bonier  <if  the  inferioi 
maxilla  in  the  lower  parotid  region,  along  the  nnder  sorfaee  and  poete' 
rior  border  of  the  stemo-mastoid  muscle,  and  in  the  subclavian  triangle. 

Metastatic  lyniiJhoma,  secondary  to  epithelioma  or  other  malignant  dis. 
ease  of  the  face,  will  be  recognize<l  by  the  history  of  the  case.  Lyniplio. 
sarcoma  of  the  neck  is,  in  its  earlier  singes  of  development,  nith  difficuJr^r 
dUTerentiated  froirj  simple  adenoma.  It  grows,  however,  with  mnrli 
greater  rapidity,  and,  by  its  tendency  to  become  fixed  to  the  snrmuttJ- 
ing  tissues,  suggests  its  malignant  nature.  It  is  most  usually  livaiwl 
about  the  center  of  the  neck  and  beneath  the  sterno-njastoid  musclt.*. 

Treatment. — Cystic  goitre  does  not  yield  to  constitutional  measiiwL 
Solid  tumors  should  Ive  treated  by  the  administration  of  full  dtaesol 
potassium  iodide.  If  marked  diminution  in  the  size  of  the  tumor  doM 
not  follow  within  the  first  few  weeks  of  this  treatmeut  it  should  bertifr 
continued. 

Bronchocele,  either  solid  or  cystic,  which  is  small  in  size  and  not  prt- 
ceptibly  increasing,  does  not  demand  sui-gical  interference.  Suchtiimon 
should  be  kept  under  observation,  and  if  at  any  time  there  is  a  marited 
increase  in  size  operative  interference  is  called  for,  l>efore  the  m:i,*i.s  bis 
asstmied  such  proportions  that  ita  removal  involves  consideraltle  (lanaer 
to  life.  According  to  Kocher,  another  contni-indication  to  surgical  inUr- 
ference  is  the  jjresence  of  a  goitre  involving  the  entire  organ,  since— al- 
though the  operation  may  be  recovered  from — death  results  in  from  one 
to  two  yeai-s,  fi-om  the  development  of  a  strumous  c<mdition  not  iifllike 
that  known  as  niyxuHlema.  Pliysiologiral  experiments  have  shown  thai 
a  like  condition  results  from  the  total  extirpation  of  the  thyroid  body  in 
animals.  Under  no  circumstances,  therefore,  is  a  complete  ivraoval  d 
this  body  justifiable.  One  side  and  the  isthmus  may  be  removed,  ami  in 
extreme  cases  both  lobes  may  be  extirpated,  provideil  the  isthmus  i*  \di 
undisturbed. 

Another  contra  indication  is  calcaj-eons  degeneration  of  a  considi^rabte 
portion  of  the  mass,  causing  a  condition  of  friability  in  the  vt\'*aels  whiiii 
renders  their  deligation  unsafe. 

Operation  —  Ct/slic  Goitre. — Make  a  perpendicular  incision,  a 
three  inches  in  length,  over  the  center  of  the  tumor.  Divide  the  ini^f 
ment,  fascia,  and  intervening  muscles  down  to  the  sac.  I'pon  approw^ 
ing  this,  the  dissection  sliould  be  carried  on  between  two  amltomil'fll^l^ 
ceps,  lifting  only  a  tliin  bit  of  tissue  at  each  grasp  of  the  instruin<Tiw. 
and  looking  closely  for  any  vessels  which  may  run  upon  or  ihronglillif 
anterior  wall  of  the  tumor.  When  the  wall  is  i-eached  it  shoulii  l*« 
divided  in  the  same  manner,  and,  upon  the  escape  of  the  contents  ihnjUsA 
the  opening,  this  should  be  enlarged  by  introducing  the  dressinK-forwi* 
and  dilating.  The  opening  in  the  wall  should  l>e  alwiut  one  inch  lon£- 
A  continuous  catgut  suture  should  be  carried  through  the  integiimeni. 
stitching  this  to  the  edges  of  the  sac.     The  cyst  sliould  now  be  well  il^ 


nbidj 

aboH 


THE  XECK. 


449 


.  with  l-to-5000  sublimate  solution,  and  rubber  draina^-tubes  intro- 
one  inlo  the  deepest  and  another  in  the  upper  portion  of  the  sac. 
sublimate  dressing  should  be  applieii.     The  indications  for 
Bg  the  dressing  ai-e  htemorrhage-,  rise  in  temperature  above  103** 
rthe  second  day,  and  for  purposes  of  cleanliness.    In  two  of  my  cases 
irlxich  lar^r  cysts  wei*e  evacuated  there  was  considerable  febrile  move- 
nt for  the  first  week  after  the  o|>eration.     As  the  cyst  l>ec<jmHS  filled 
with  pnuiulation -tissue  the  tul)es  sliould  be  gradually  shortened. 

.  the  removal  of  a  solid  goitre  a  crucial  incision  is  preferable.     This 
Jd  be  very  free,  in  order  to  give  a  fuJl  view  of  the  wound.     The 
ction  should  expose  the  entire  anterior  surface  of  the  mass  before 
ipting  to  get  l>eneath  it  at  any  jwint.     Care  must  be  taken  not  to 
:urin'.'ise  the  substance  of  the  tumor,  since  it  bleeds  profusely,  and 
1  so  friable  that  it  will  not  hold  a  ligature.     Whenever  a  vessel  is 
1 10  the  track  of  the  dissection,  it  should  be  seized  in  two  jilaces  with 
eps  (the  narrow-jawed  instrument.  Fig.  82,  is  preferable),  divided  be- 
en them,  and  each  end  tied  with  stont  catgut. 

In  lifting  the  tumor  the  operator  should  work  along  the  outer  side, 
[pass  under  the  mass  from  this  asjject.     In  tliis  way  the  superior  and 
rior  tbyrt)id  vessels  may  be  ligatui-ed  in  the  earlier  stages  of  the 
dODy-and  the  chief  source  of  bleeding  controlled.     Tlie  presence  of 
current  laryngeal  nerves,  as  they  pass  upward  on  either  side,  in  the 
!  between  the  trachea  and  oesophagus,  should  not  be  forgotten.     It 
;  iilways  possible  to  avoid  them,  but  by  keeping  close  to  the  capsule 
be  tumor  the  least  risk  will  be  incurred.     The  reins  passing  into  the 
I  are  at  times  of  great  size,  and  the  walls  of  those  in  the  tumor  are  in 
'^©t'  cases  very  friable,  causing  much  annoyance  and  delay,  in  repeatedly 
dng  down  under  the  ligature  and  recurring  luemori'hage.     In  one  of 
leases  the  internal  jugular  vein  was  involved  in  the  mass  to  such  an 
that  it  was  necessary  to  tie  this  vessel  above  and  below,  and  divide 
[When  all  of  the  tumor  is  fn?e,  except  the  isthmus,  this  should  be 
[lunded  with  a  small  elastic  ligatui'e,  and  divided.     The  edges  of  the 
nd  are  now  closed  with  catgut,  the  drainage-tube  and  rubber  ligature 
lit  out  at  the  most  dependent  portion  of  the  incision,  and  a  subli- 
dresfiing  applied.     The  ligature  comes  away  by  dra\ving  upon  it 
It  the  eighth  day. 

he  proffnosis  from  this  operation  is  favorable  in  the  large  majority 

It  only  becomes  grave  in  the  larger  tumors,  and  the  chief  ele- 

pt  of  gravity  here  is  the  exhausted  condition  of  the  patient,  resulting 

I  pressure  of  the  mass.    It  must,  however,  be  classed  among  the  more 

Didable  operations. 

hydatid  cytts  may  occasionally  be  met  with  in  this  organ.     They 

Jd  be  treated  by  incisirm  and  dniinage,  or  by  aspinition  and  disten- 

lof  the  sac,  with  l-to-20  carbolic-acid  solution,  withdrawing  the  solu- 

land  applying  compression. 

iTciiwma  and  sarcoTiia  of  this  body  are  treated  in  the  same  manner 

olid  goitre.    ^Vhen  their  removal  is  possible,  the  dissection  should  be 

tied  well  into  the  healthy  tissues  beyond  the  neoplasm. 
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The  Larynx  and  Trachea. 

The  operations  npon  these  organs  in  the  neck  are  thyrotmny^  laryn- 
gotomy^  larynffo-tracheotomyy  tracheotomy^  and  ejuiection.  of  the  laiynx. 
Thyrofomy  is  indicated  in  the  removal  of  neoplasms  or  foreign  Ixxiies 
from  the  larynx,  which  can  not  be  reached  through  the  muiiih  by  the  aid 
of  the  laryugoscoi>e  and  forceps  or  snare.  The  patient  should  ite  placed, 
upon  the  tablf*,  with  the  head  well  depressed.  Make  a  peri)endi('«Ia?' 
incision  from  near  the  center  of  the  hyoid  bone,  exactly  in  the  median 
line  of  the  pomum  Adami,  as  far  down  as  the  cricoid  cartilaga  Tk 
budding  is  thoroughly  arrested,  and  the  two  wings  of  the  thyroid 
lage  divided  exactly  in  the  angle  of  union.  This  should  l>e  done 
great  care,  in  order  to  avoid  wounding  the  vocal  bands,  which  are 
tached  on  either  side  of  the  median  line,  in  front.  If  at  tlds  stage  of 
operation  a  tenaculum  is  inserteti,  on  either  side,  the  ala)  may  be  dm 
apart,  freely  exposing  the  interior  of  the  larynx.  In  closing  the  woi 
the  cartilages  are  not  included  in  the  sutures,  it  being  sufficient  to  b] 
the  edges  of  the  skin  together. 

In  laryngotomy  the  opening  is  made  through  the  crico-thyniid  mei 
brane.     It  is  indicated  in  oedema  of  the  glottis,  obstruction  of  the  V 
by  new  growths,  foreign  bodies,  and  exceptionally  in  rapid  intlam: 
swelling  of  the  tonsils  or  pharynx,  with  oct^lusion  of  the  larynx. 

When  the  emeigency  demands  it,  rapid  laryngotomy  may  be 
formed  as  follows:  Make  a  single  incision  from  the  n<itch  in  then 
margin  of  the  thyroid  cartilage,  in  the  median  line,  to  the  lower  edgf 
the  cricoid  ring,  th«n  turn  the  knife-edge  upward  and  thmst  the 
through  the  crico-thyroid  membrane.     A  hook  should  now  be  qaid 
inserted  on  either  side,  and  the  edges  of  the  wound  separated.    Tracrii 
not  only  opens  the  wonnd  in  the  membrane  to  admit  the  air  more  frwiy, 
but  it  also  arrests  the  bleeding.     When  t-enacula  cjin  not  be  bud,  afiiif 
substitute  may  l>e  extemjKJrized  from  wii*e,  or  the  ordinary  metal  hair- 
pin.   The  opening  in  the  membrane  may  be  enlarged  by  a  transTens 
incision  when  necesvsary. 

When  expedition  is  not  urgents,  the  bleeding  from  the  wound  int^ 
integument  should  be  arrested  before  the  op<»- 
ing  into  the  larynx  is  made. 

If  it  is  necessary  to  keep  the  wonnd  oi*% 
a  silver  trachea-canula  (Fig.  516)  should  !*!>■ 
serted.     This  instrument  is  securwl  by  a 
tied  around  the  ne<'k.     When  it  becomes 
structed,  the  inner  canida  should  be  withdn' 
cleansed,  and  reinserted,  and,  if  necessary,  tl 
larger  tube  remaining  in  the  larynx  ssbouW 
brushed  out  with  a  small  brush  or  mop.   Wl 
this  instniment  is  worn  it  should  be  carel 
watched,  as  long  as  any  danger  of  its  Ijecoming  obstructed  exists. 
may  be  worn  indefinitely  in  cases  of  pennanent  laryngeal  stenosis. 


Fto.  filQ,— Double  tnchett'tutw, 
■ilver,  pluin. 


^ngoiomy  without  a  Tude.—When  a  canola  is  not  at  hand,  a 
[armed  with  fine^  strong  silk,  should  be  passed,  on  either  side, 
p  the  integument  and  cricoid  membrane,  brought  out  tliiough  the 
5  in  the  larynx,  and  the  suture  tied.     It  is  best  to  employ  two 

in  each  side  of  the  wound.  These  may  be  tied  behind  the  neck, 
bed  to  bits  of  adhesive  phister  and  fasitmcd  to  the  iiik'piment,  so 
ieep  the  wound  open.  A  strip  of  plaster  should  be  laid  on  each 
I  the  wound,  to  prevent  the  thread  from  cutting  into  the  integn- 

yfigo-tracfieotomy  (an  operation  rarely  performed)  consists  in 
g  the  incision  of  laryngotomy  through  the  cricoid  cartilage,  and 
r  one  or  two  rings  of  the  trachea, 
tJuoUnny  is  moi-e  frequently  done  than  either  of  the  operations 
reiL  The  trachea  may  be  opened  {!)  above  the  isthmus  of  the 
body,  the  upper  three  or  four  rings  being  divided ;  (2)  the 
\  may  l»e  tied  with  a  double  ligature,  divided,  and  the  trachea 

beneath  it ;  (3)  the  opening  into  the  tul>e  may  be  altogether  be- 
t  isthmus. 

ill  rarely  be  found  necessary  to  divide  the  isthmus.  The  opera- 
ove  the  isthmus  is  simpler,  and  should  be  preferred  in  all  cases 
Ihe  obstruction  is  in  the  Inrynx.  For  the  removal  of  a  foreign 
Klged  in  the  bifurcation  of  the  trachea,  or  in  either 
OS,  the  lower  procedure  should  be  adopted.     This  op- 

should  also  be  preferred  in  diphtheritic  croup  when 
Br  measures  have  failed.  Tlie  ivsults  achieved  with 
"■ngeal  tulw  of  Dr.  O'Dwyer,  of  New  York,  justifies  a 

trial  with  this  instrument  l>efore  resorting  to  the  for- 

Eopetation  of  tracheotomy  in  diphtheritic  cmup. 
(VDwyer's  directions  are  as  follows:  Tlie  tubes  are 
►us  sizes,  and  are  constructed  on  a  scale  (Fig.  617) 
at  like  the  urethral  sounds.  No.  1  is  intended  for  a 
ighteen  months  old,  or  less  ;  No.  2,  between  eighteen 
I  and  three  years ;  No.  3,  for  the  fourth  year ;  No.  4, 
fifth  year,  and  so  on. 

en  the  prof)er  tnl>e  is  selected  for  the  case  to  be  oper- 
b,  a  fine  silk  thread  is  passed  through  the  small  hole 
B  anterior  angle,  and  left  long  enough  to  hflug  out  of 
Dth,  its  object  being  to  remove  the  tube  should  It  be 
to  have  passed  into  the  crsophagus  instead  of  the 
The  obturator  is  then  screwed  tightly  to  the  intro- 
instrument,  to  prevent  the  possibility  of  its  rotating 
leing  inserted,  and  passed  into  the  tube. 

child  is  held  upright  on  the  nurse^s  lap,  with  its  arms  secured  by 
BS  <w  bfhind  the  bark.  An  assistant  holds  the  head,  which  he 
I  backward  at  the  proper  timi\  while  the  operator,  seateil  in  fronts 
the  gag  (Fig.  618)  well  back  l>erwt>en  the  teeth,  in  the  left  angle 
mouth,  and  opens  it  as  widely  as  p<»ssible,  without  using  undue 
Ue  then  inserts  the  iudexUnger  of  the  left  hand)  which  serves  to 
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elevate  the  epi^rlattis  and  guide  tlie  tube  into  the  larj-nx.    The  handle  of 

the  introducing  instrument  (Fi^.  519),  held  dose  to  the  patient's  chest 

in  the  bejLfimiing  of  the  ojvenitiim,  is 
rapidly  elevated  as  the  glottis  is  ai>- 
proaclied,  and  the  tube  piishe<l  down- 
ward without  using  much  force.  It 
is  then  detached,  and  the  obturator 
Fio.  616.— G«.      ^^^^^B     quickly  removed.     The  joint  in  the 

shank  of  the  obturator  is  for  the  pur- 
pose of  facilitating  ihLs  part  of  thi; 

operation.    T^est  the  tube  should  also  be  withdrawn,  it  is  necessary  to 

ket^p  the  linger  in  contact  with  it. 


Fn.  Sit.— iDtToduccr. 


I 

I    11  AVhen  it  is  ascertained  with  certainty  that  the  cannla 

■      is  in  the  larynx  (and  for  this  pnri)o.se  it  Is  better  to  wait 
I    I      until   the  child  coughs,  or  until  it  is  evident  that  the 
IH       dyspna»a  is  relieved),  the  finger  is  again  placed  ia  cott- 
Tuin».         lact  with  it  and  the  thread  reUKived. 

It  is  impctrtant  that  the  attempt  at  introduction  \>^ 
made  quickly,  as  respiration  is  practically  susjiended  from  the  time  tha-* 
iht'  finger  entore  the  larynx  until  the  obturator  is  removed.     It  ia,  then^^ 
foiv,  under  the  circumstances  much  safer  to  make  sevei*al  abortive  at  - 
tempts  than  one  prolonged  eflfort,  even  if  successful. 

The  removal  of  the  canula  is  a  more  difficult  (►peration  than  its  intrf>  - 
duction^  owing  to  the  fact  that  the  apertui-e  of  the  tube  into  which  tfa< 
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Fio.  330.— E\trr»ctor. 


extracting  instrument  (Kig.  530)  has  to  be  Inserted  is  bc^ 
murh  smaller  tlian  that  of  the  larynx.     At  the  same  tim^ 
more  deliberation  can  be  used,  and  an  anaesthetic,  which  i* 
never  necessary  for  the  introduction,  can  be  given  if  required. 
There  is  no  danger  whatever  of  these  tubes  slipping  through  into  (h» 

trachea,  uven  if  used  on  older  chUdren  than  those  for  whi(;h  they  ar» 

Intended, 

Some  pi-nrtice  on  the  cadaver  is  a  very  necessary  pivliminary  to  ti.sing 

them  on  the  living  subject.    It  is  well  also  to  bear  in  mind  that  it  is  much 

more  difhcult  to  reach  the  larynx  in  the  dead  than  in  the  living. 

ffiffh  Operation. — Place  the  patient  on  the  back,  in  such  a  i>osition 
tlint  the  head  tUls  well  over  the  end  of  the  table.    If  an  aiuesthetic  is 
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not  given,  one  assistant  should  hold  the  extremities  imnioviiV»le,  while  a 
•nd  slefidies  tht-  head.  The  operarot  should  stand  to  the  patient's 
[ght,  facing  the  light.  It  i-s  important  that  the  head  be  hold  so  thai 
the  nose  and  syinphysia  nienti  will  he  directly  in  line  with  the  inter- 
clavicular notch  and  nmbilicua,  for  if  this  precaution  is  not  taken  the 
trachea  may  \*e  displaced,  an  accident  which  mijtfht  lead  to  great  annoy- 
ance, especially  in  children,  in  whom  this  tube  Is  always  very  small. 
The  incision  should  be  exactly  in  the  median  line,  commencing  at  the 
oent<'r  of  the  thyrt>id  cartilage  and  extending  downward  one  inch  and  a 
half,  or  more  if  necessary.  The  edges  of  the  wound  should  bf  t^eiMiraled 
by  retractors,  and  the  incision  continued  down  to  the  tube.  All  bleeding 
should  be  arrested  by  the  forceps  and  ligature  before  the  trachea  is 
opened,  for  fesir  of  suffocation  from  the  enti'ance  of  blood. 

In  some  subjects  it  will  be  found  that  the  isthmus  of  the  thyroid  body 
is  sitimteil  so  high  that  an  opening  sufficiently  long  can  not  >>e  made 
without  displacing  it  downwaitl.  This  may  l>e  done  l>3'  dividing  wiili 
the  curved  scissoi-s  the  muscular  and  ligamentous  bands  which  are  at- 
tached to  the  isthmus  below,  and  the  hyoid  bone  and  thyroid  cartilage 
above.  This  se<*tion  should  be  made  on  either  side  of  the  incision,  o]>po- 
site  the  first  ring  of  the  trachea.  After  all  bleeding  has  ceased,  the  knife 
should  be  canied  into  the  tnM-hea  with  the  edge  directed  upward,  and 
the  two  or  three  upper  rings  divided. 

Low  Operaiion. — The  incision  through  the  integument  extends  from 
the  cricoid  cartilage  to  the  level  of  the  inter- clavicular  notch.  Separate 
the  stemo-thyroid  muscles  in  the  median  line,  and  carry  the  diasoction 
carefully  down  t^i  the  trachea,  avoiding  the  iHthmus  of  the  thyroid  IxKly 
and  the  inferior  thyroid  vein,  a  branch  of  which  is  in  front  of  this  tube. 
The  anterior  jugular  vein  occasionally  is  in  the  median  line.  Any  of 
these  vessels  coming  witliin  the  line  of  incision  should  be  secured  with 
a  double  ligature  before  being  divided.  The  trachea  will  be  found  deep- 
ly sitiiattHl,  and  should  be  incised  through  four  or  live  rings,  in  the  sjime 
manner  as  advised  in  the  preceding  operation.  If  a  trachea-tul>e  is  not  at 
hand,  the  oj^ratiou  may  be  completed,  as  advised  in  laryngotomy,  with- 
out a  tube. 

FouKiox  BoniKs  is  the  Laryxx,  Tkachea,  and  Broxchi. 

Foreign  bodies  in  the  respiratory  tract  are,  in  almost  all  instances, 
introduced  by  way  of  the  larynx,  into  %vhich  they  may  fall  by  gravity 
or  l»e  drjiwn  in  by  the  suction-force  of  the  inspiratory  effort.  Occasion- 
ally they  enter  dirt'Ctly  fr^)m  withont,  as  in  slab-  or  gunshot  wounds,  or 
may  make  their  way  in  from  the  ces<tphagus  by  perforation  or  from  the 
rnptnre  of  an  aneurism  or  abscess.  Pieces  of  coin,  buttons,  teeth,  seeds, 
threads,  pins,  blow-gun  darts,  shot,  particles  of  food,  etc.,  are  among  the 
most  frequent  substances  lodged  in  the  air-pa-ssages.  A  foreign  body 
may  lodge  just  behind  the  epiglottis,  acro.ss  the  rima  glottidis,  in  the 
ventricle  l>etween  tlie  true  and  false  bands,  between  the  vocal  cords,  or, 
passing  these,  it  may  descend  into  the  trachea  or  bronchus.     If  it  be  a 


434 


A  TEXT-BOOK  OX  SURGERY. 


solid  and  smooth  body,  it  will  pas3  into  the  bronchus  and  continue  to 
descend  until  the  smaller  diameter  of  the  tube  arrests  its  progress.  Anv 
substance  with  projecting,  sluirp  edges,  or  long  and  pjint^d,  us  a  pin  or 
fish-bone,  may  Income  lodged  across  the  windpipe  at  any  jwint. 

The  symptoms  of  foreign  body  in  the  air-j)a88age8  are  immediate 
and  remote.  Strangulation,  cough,  and  cyanosis  immediately  after  the 
escape  of  any  substance  backward  from  the  mouth  or  nose,  or  mattw 
which  has  been  regurgitated  from  the  stomach,  always  suggest  the  en- 
tmnco  of  foreign  matter  into  the  larynx  or  trachea.  In  some  ca^es  death 
ensues  almost  instantly  from  asphyxia.  In  others  the  sj'mptoms  of 
strangulation  last  for  a  few  moments  and  then  disappear,  leading  the 
patient  or  attendant  to  believe  that  (he  ftjreign  body  has  l>een  coughed 
out  or  swallowed.  The  momentary  cyanosis  and  strangulation  are  caused 
by  spasm  of  the  larjTigeal  muscles,  induced  by  direct  irritation  from  the 
foreign  bwiy.  As  soon  as  these  relax  a  forcible  inspiratory  effort  may 
carry  the  substance  downward  to  the  trachea  or  bronchus,  or  the  expira- 
tory cough  may  hare  discharged  it  into  the  mouth.  In  any  event,  the 
symptoms  of  asphyxia  disapi}ear  unless  the  offending  substance  is  eo 
large  that,  even  when  sucked  into  the  Inichea,  it  completely  occludes  this 
tube.  The  remote  symptoms  of  foreign  bodies  in  the  air-passages  are 
chiefly  inflammatory.  Traumatic  trachitis,  bronchitis,  pneumonia,  gan- 
grene, and  abscess  may  ensue.  Abscess  and  gangrene  are  rare.  Bron- 
chitis is  inevitable,  and  localixed  or  lobar  pneumonia  is  not  infrequent. 

The  diagnosis  may  be  determined  by  inspection,  palpation  (either 
direct  or  intermediate),  and  by  auscultation,  together  with  a  due  regard 
for  the  sensations  experienced  by  the  patient.  Inspection  is  only  possible 
with  the  laryngoscope.  Direct  palpation  is  only  possible  when  the  sub- 
stance is  h»dged  in  the  larynx,  since  the  tip  of  the  finger  can  not  be  car- 
ried beyond  this  point. 

Auscultation  is  of  great  aid  to  diagnosis,  especially  when  the  body 
has  passed  deep  into  the  respiratory  tract.  Diminution  or  absence  of 
the  normal  vesicular  murmur  over  one  entire  lung  indicates  the  pai-tial 
or  complete  occlusion  of  one  primary  bronchus  by  the  foreign  Ixxly.  If 
this  interference  is  limited  to  only  a  portion  of  the  lung,  the  indicatioa 
is  that  the  body  has  passed  into  one  of  the  subdivisions  of  the  bronchus. 

Tlie  compensatory  increase  of  the  normal  vesicular  respiration  in  the 
opposite  lung  will  be  proportioned  to  the  interference  with  the  function 
of  the  affe<:ted  side.  When  a  narrow  body  becomes  lodged  in  the  trache-a. 
or  bronchns,  its  presence  is  indicated  by  a  sibilant  or  hissing  sonnd, 
heard  with  greatest  inten.sity  over  the  point  of  lodgment,  and  carried 
upward  and  downward  with  the  expiratory  or  inspiratory  movemenl. 

The  presence  of  pain  persisting  in  a  given  locality  points  to  the  seat 
of  lodgment  of  the  foreign  substance.  Persistent  spasm  of  the  larynx 
until  tolerance  is  acquired  suggests  lodgment  in  the  ventricle  of  this 
organ. 

treatment.— ^V\iQ  immediate  indication  is  the  prevention  of  fatal  as- 
phyxia, and  this  may  require  rapid  laryngotomy  or  tracheotomy,  and, 
in  exceptional  instances,  the  resuscitation  of  the  patient  by  the  method 
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rt  Sylvestt»r  (page  fiO).     As  soon  as  this  danger  is  obviated,  the  i-emoval 
ot  Ww  foreign  bfnly  may  be  undertaken.     It  is  well  to  rememl)er  that  in 
«  few  instances  Hymi)toni8  of  asphyxia  have  been  produced  from  tlie 
«p\filotti9  having  been  drawn  into  the  nrna  glottidis  by  a  jwwerfid  in- 
spiratory effort. 

UTien  fatal  asphyxia  is  not  threatened,  no  immediate  operation  is  in- 
The  itati«*nfc  should  l>e  turned  head  downward  and  violently 
ken,  and  at  the  same  time  made  to  cough  or  sneeze.  If  the  substance 
uoth  or  heavy,  it  may  be  dislodged  and  exjwlled  in  this  manner. 
If  this  |>n»c4idure  is  unsuccessful,  the  question  of  operative  interfer- 
shonld  be  considered.  If  the  body  can  be  located  in  the  larynx,  it 
readily  be  removed  by  the  oi>eration  of  thyrotomy  if  the  patient  is 
ild,  or  by  laryngotomy  and  the  introduction  of  the  little  linger  into 
.n  through  the  wound  in  the  adult,  pushing  the  offending  sub- 
upward  into  the  pharynx.  Either  of  these  jirocedures  is  prac- 
7  free  from  danger.  When  the  foreign  body  has  passed  into  the 
or  bronchi,  the  necessity  for  operative  interference  will  depend 
its  size,  shape,  and  location.  If  it  is  small,  and  produces  no  marked 
bance  of  respiration,  and  is  deeply  lodged,  no  effort  should  be 
to  remove  it,  for  the  following  reastms ;  When  small,  it  is  not  apt 
ict  serious  damage;  the  tracheotomy  and  the  infrodiicti(>n  of  in- 
iments  into  the  respiratory  tract  are  dangerous  openitions ;  la^stly,  the 
Mwrtainty  of  finding  or  dislodging  a  small  body  should  be  taken  into 
fonsidLTation. 

iVhen,  however,  the  character  of  tlm  foreign  body  is  surli  that  its 
nee  is  a  source  of  gi-eat  danger  to  the  patient,  and  it  ain  not  be  re- 
withoat  operation,  surgical  interference  is  demanded.    Tlie  posi- 
ffir  (he  patient  is  the 
as  for  tracheotomy, 
[wd  this  operation  should 
ione  as  low  down  as 
Ible.     VVhen  the    tra- 
opened,  the  little 
should    be    canied 
award  to  the  bifurca- 

in  the  hope  of  locating  the  l>ody,  and,  if  discovered,  it  should  be 

with  a  pair  of  forceps  and  removed.     If  it  is  not  encountered 

Kj  the  upper  portion  of  the  tube  should  be  examined  in  the  same 

If  it  can  not  be  reached  by  the  finger,  the  angular  alligator-forceps 

,  521^  should  1)6  carried  into  the  bronchial  tubes,  carefully  regarding 

[arrert  in  the  progress  of  the  instrument. 

L  solid  or  large  body  may  be  felt  and  seized  without  great  difflcnlty. 

rsmnll,  light  sulwtance  may  be  touchetl  without  any  sense  of  resistance 

be  hand  of  the  operator.     If  it  can  not  Ik)  recognized,  the  point  of 

|!astmraent  should  be  carried  into  the  bronchus  in  which  the  body  is 

sti,  the  jaws  separated,  and,  while  open,  carried  about  half  an  inch 

her  in,  and  then  closed  and  withdrawn  in  order  to  see  if  the  object 

Ibeen  graspeti     This  mancDUvTe  is  repeated  several  times  until  the 


n.^iCMAMM  *  ti». 


Flo.  (SI. — F"ivcj»«  for  rctnovia^  iontign  bodiw  ' 
UtsD  Um)  trRDbeB  luul  luoociu. 
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■whole  length  of  the  bronrhus  has  been  searrhed.     If  the  foreign  body  is 
not  found,  it  nill  be  jndioiouM  to  seaivh  in  the  op|)osite  bronchus,  for  it 
is  possible  for  it  to  have  been  disltnlged  in  the  course  of  the  exploratinu, 
and  carried  by  the  inspiratory  effort  int(»  the  trachi-u  and  down  info  ihf^ 
other  tube.    If  proper  forceps  can  not  be  obtained,  a  loop  of  silver  uow 
may  be  used. 

The  exploration  of  the  trachea  shoidd  be  done  with  preat  care  not  to 
inflict  unnecessary  violence  upon  the  mucous  membrane.  The  seardi 
ahould  not  be  prolonged  more  than  fmni  thirty  minutes  to  one  hoiu*. 

If  the  body  is  removed,  the  wound  may  be  left  to  heal  by  graniilatioo, 
simply  closing  it  with  adhesive  strips,  or,  if  the  patient  has  borne  llie 
anjcsthetic  wMI,  it  will  be  l>ett4^r  to  stitch  the  trachea  with  catL'ul,  anil 
the  edges  of  the  wound  separately  witli  the  same  substance.  If  tlie  objtHi 
is  not  found,  the  tracheal  wound  should  be  kept  open  by  inserting  a  larg? 
trachea-tube,  or  by  sewing  the  ti*n<'he!il  rings  to  tlie  edges  of  the  (livi<ieii 
integument  and  keeping  the  wound  open  by  tying  the  strings  behind  the 
neck. 

Figs.  522  nnd  .523  exactly  represent  an  air-gun  dart  which  was  lodg^l 
in  the  right  bronchus  of  a  boy  twelve  years  old,  who  came  under  my 

care  in  1884.*    In  the  act  of  filling 

fn  his  lungs  to  project  the  dart  fixira  tfie 

11  gun  it  was  carried  into  the  ln»Ii*iL 

n  Spasm  of  the  laryngeid  muscles  fnl- 

II  lowed  for  a  few  moments,  with  markpil 

Jm^  cyanosis.     After  this  there  were  H" 

jdtf^^^  symptoms  of  disturbance  beyond  a 

>vW^B^^       slight  cough.     I  |>erformed  trachM* 
MM  8rBr^      *^™^' ***  ^^^  lowest  point  possible, di?- 
W  IjK  H  m^K^     lodged  the  tx>dy  by  forceps  carriHl 
ift  u  KHf^     ^^^  ^h®  bronchus*  when  it  was  ej«<ct- 
ed   during  a  violent    paroxysm  (it 
coughijig.     The  wound   wjis  left  lo 
close  by  granulation. 
Lnryngecfomy^  or  exsection  of  the  larynx,  although  a  forr  " '  " 
operation,  is,  under  certain  conditions,  justiiiable.     It  may  be  p;i! 
complete.     According  to  Cohen^s  excellent  article,t  complete  laryiyreo- 
t4>niy  has  been  performed  ninety-one  times.    The  gravity  of  the  pr-    ' 
may  be  estimated  from  the  fact  that  over  one  third  of  all  the  ca*-. 
within  eight  days  of  the  operation. 

The  conditions  which  justify  the  operation  ai-e,  thp  in\*asion  of  tlii* 
organ  by  malignant  neoplasm,  and,  in  rare  instances,  destructive  clion- 
dritis,  ^ith  intiltnition  and  threatened  occlusion  of  the  respu-atory  trafl. 
If,  after  a  careful  study  of  the  case,  the  surgo<in  is  convinced  that  ifeew 
is  a  fair  probability  of  relief  from  pain  and  prolongation  of  life  by  llit' 
removal  of  the  diseased  structures,  greater  than  he  would  be  likely  lii 


Fio.  R23.— l>art, 

Bit  Uvoiiic  Iron) 
Ciitt  bmuobiu. 


Fi'..  Rl'S.— Thfl  Ramo, 
hctore  it  vntercd. 


•  •»Now  York  Medical  Joiirniii,"  November,  1884,  p.  4«7. 

t  Asbhurst's  "  Cncyclupoxlia  of  Surgery,"  vol.  v.     WiHidiu  Wuod  &  Co.,  Xew 
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Fio.  594. — TTcndelcTtlmri^K  trachea-tampon,  with  ichalinff-appanitiu  attaduMi. 


.__^inby  the  palliative  operation  of  tracheotomy,  he  is  justified  in  ad- 
rtauR  the  operation.  When  the  tissues  about  the  larynx  are  widely 
tofiUratpd  with  the  malignant  neoplasm,  the  operation  is  n^r  jusiitiable. 
U  is  jierformed  as  follows  :  'Vh**.  patient  is  aniestlietized  with  ether,  by 
th,  and,  when  once  fully  auicsthetized,  the  narcosis  should  be 
nned  by  the  rectum.  The  tirst  step  is  to  reach  tlie  trachea  at  a  point 
ivDtly  low  to  be  well  out  of  the  diseased  zone.  An 
ion  is  made  as  in  tracheotomy,  and  a  Trenrlelen- 
be  (Fi^.  524)  is  introduced.  The  end  of  thia 
ich  is  car- 
into  the  tnu 
is  surroiind- 
ariiblterbal- 
which,  after 
minKluclion,  is 
inBnted,  thus  com- 
pletely tamponing 
tbi-  irTichea  and 
peveuiing  the  e«- 

of  blood  into  the  bronchi.     The  attachment  for  inhalation  of  ether 

be  nsed  if  needed.     The  or^n  is  beat  exposed  by  a  crucial  incision, 

all  bleedlug  should  be  arrested  as  the  o{)ei*ation  prttceeds.     It  is  l>e8t 

uU  vessels  between  two  forceps,  divide  and  lie  them  as  directed 

I  operation  for  the  removal  of  goitre. 

tracheatidie  should  be  inserted  after  the  exseetion  is  completed. 
Lilinifntatiun  is  can-ied  on  through  au  o&s*)j)hageal  tube,  or  by  iutroduc- 
liuto  the  rectum. 

Partial  lari^nffectomy  is  i)erformed  in  the  same  general  way  as  the 
Miin^  oj)enitic>n. 

Veopla^ms  of  the  Larynx  and  Trachea, — Almost  every  form  of  new 

lh  has  been  removed  from  the  larynx.     No  portion  of  the  organ  is 

iipt    The  symptoms  are  referable  to  the  location  of  the  neoplasm 

Ito  its  size,  and  in  a  certain  sense  to  ita  shape.     Those  sitnated  npon 

'roral  bands  are  first  noticed,  on  account  of  interference  with  tlie 

A  neoplasm  may  develop  in  the  ventricle,  and  not  be  noticed 

it  encTijarhea  upon  the  coids.     Dyspnoea  occurs  earlier  when  the 

t*r  is  wtuated  ui>on  the  riuia  glottidis. 

fh  is  not  a  prominent  symptom,  for  the  reas<m  that  the  slow  and 

■ive  development  of  the  neoplasm  f^dually  accustoms  the  larynx 

[presence.     Spasmfnlic  cough  does,  however,  occur  in  pedunculatetl 

tha,  which  are  moved  to  and  fro  as  the  uir  rushes  in  and  out  of  the 


tie  diaffnosis  may  be  made  from  the  symptoms  detailed,  but  chieHy 

alpation  and  the  larynjjoscope.     The  location  is  simple,  but  the  dif- 

itiation  as  to  rhe  character  of  the  growth  is  at  times  difficult,    Papil- 

are  most  frequently  met  with,  and  papilloma  in  the  larj'nx  pos- 

ihe  same  general  properties  observed  in  these  gi-owths  in  more 

quarters.     They  ai'o  most  commonly  found  u{>on  the  vocal 
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bands.  The  tumor  may  appear  in  the  mirror  as  a  single  wart -like  fun- 
gus, or  pinkisli-gniy  tuft  ujx^n  the  cords  or  laryngeal  wall,  or  there  may 
be  several  which  till  a  great  part  of  the  oi)ening.  The  fibroid  larjiigeal 
polypi  {fibromata)  are  chiefly  pyriform,  i>edunculated,  and  smooth,  in 
location  and  color  reseniblinp  the  i)ainllomata. 

JSnchondromaia  of  the  larynx,  less  frequently  observed  than  the  two 
preceding  neoplasms,  are  developed  from  the  cartilage  proper  of  the 
larynx.  They  are  usually  seen  in  the  vicinity  of  the  crico-arytenoid 
articulation.  Cystic  tumors  are  rare.  Occlusion  of  the  duct  of  the  sac- 
culut  luryngis  will  lead  to  the  appearance  of  a  tumor  in  the  ventricle, 
between  the  tnie  and  false  bands.  Other  cysts  may  result  from  simple 
follicular  occlusion.  Telangiectasis^  or  angioma^  is  a  still  mrer  form  uf 
laryn^^eal  tiimor.  Carcinoma  {epithelioma)  is,  unfortunately,  not  a  rare 
dis«'ase  of  this  otgan.  Sarcoma  is  very  rarely  met  with.  Epithelioma  of 
the  larynx,  in  common  with  all  malignant  (as  well  as  benign)  neophism3, 
occurs  chiefly  at  the  upper  portions  of  the  oi^n. 

The  treatment  of  all  forms  of  benign  tumors  of  the  larynx  is  their 
r*»moval  with  the  knife,  st^ssors,  the  snare,  or  caustics.  R*miiov»1  of 
malignant  gn»wths,  lo  an  extent  suflicieut  to  prevent  recurrence,  without 
a  total  or  jwrtial  laryngectomy,  is  rarely  possible.  Benign  growths, 
especially  the  smaller  new  formations,  may  be  removed  best  by  chromic- 
ttciil  crystals  ilirectly  applied,  at  freijuent  sittings.  A  small  pellet  of 
cotton  is  attached  to  the  end  of  the  applicator,  and  a  particle  of  chromic 
acid,  of  (xmvenient  siie,  is  picked  up  <m  this  and  carrietl  down  to  the 
tumor.  The  crystals  adhere  to  the  lint  until  they  come  in  contact  with  a 
moist  surface.  In  carrying  the  instrument  through  the  month,  care  must 
l>e  taken  to  avoid  touching  the  mucous  suWaces.  Epithelioma,  in  \Xa 
early  stages  of  development,  may  be  successfully  destroyed  by  this 
eecbttixilio.  The  operator  should  take  advantage  of  the  aniesthetic 
properties  of  «>caine  to  render  the  pharynx  and  larjmx  tolerant  of 
nuudpulation.  Nitrate  of  silver  may  also  be  used,  but  is  inferior  to 
chntmie  a4'id. 

Atulsioti^  or  tearing  away  the  neoplasm,  is  a  useful  and  frequently- 
en»ploye*l  molhml.  For  this  purpose  various  forms  of  forcejis  luive  been 
u«h1.  I'txiuuculated  tumors  may  be  snared  and  cut  away  wiih  the 
wirt*  loop  of  Jarvis.  Fibroihata  often  adhere  so  tenaciously  that  they 
pan  nt»t  l>e  t*>rn  away  without  damage  to  the  larynx.  Care  should  l)e 
taken  to  regulate  tlie  force  so  that  injury  to  the  vo(^al  Iwuuls  ()r  the  smaller 
cartilages  may  be  avoided, 

Tht*  uporution  of  thyrotomy — heretofore  described — gives  the  best 
enuiuijuul  of  the  cavity  of  this  organ,  and  allows  the  more  thorough  and 
aafi'  rcnurtal  of  the  neoplasm. 

^fiiplasms  similar  in  character  to  those  found  in  the  larynx  may 
<»crnr  In  the  tnu'hea  and  bronchi.  The  location  of  the  new  growth  may 
bo  (l(>Icrnilncd  from  the  physical  signs. 

The  treatment  is  stnctly  surgical,  and  involves  physical  exploration 
of  the  n»s))lratory  tract,  with  avulsion  or  exrision  of  the  growth,  or  the 
InlnKluotiou  of  the  trachea-tube  to  prevent  asphyxia. 


PHARYNX  AND  (ESOPHAGUS. 


Pharyxx  a\d  (EsopnAGPs, 

Phari/nx. — ^Neoplasms  of  the  walls  of  this  cavity  are  comparatively 
rare.  They  occur  usually  in  the  vault,  and  are  attached  to  the  mucous 
membrane  beneath  the  basilar  process.  The  treatment  consists  in  re- 
moTal  by  the  snare  or  by  the  galvano-cautery.  When  a  tumor  of  any 
considerable  size  ia  to  l>e  remr)ved  by  the  knife,  it  is  a  wise  precaution  to 
l)erform  tracheotomy,  insert  a  tube,  and  tampon  the  pharynx  as  a  pre- 
liminary measure. 

Foreign  bodies  are  not  infrequently  lodged  in  this  organ.  They  may 
be  discovered  by  in.speetiim  with  the  pharyngoscop<?,  or  felt  with  the 
index-fingHr. 

Retropharj-ngeal  abscess  follows  in  a  certain  proportion  of  cases  in 
■which  ihe  foreign  body  is  not  removed  soon  after  its  in- 
troduction. 

The  treatment  is  removal  by  tlie  aid  of  the  mirror  and 
the  curved  forceps. 


(EsopnAOUS. 

Hupiure  of  the  ODSopha^ns,  though  several  instances 
are  recorde<l,  is  exceedingly  rare.  The  accident  occurs 
in  forced  efforts  at  deglutition  after  grent  distention  of 
the  stomach  by  over  eating  and  diinking.  The  symp- 
toms are  intense  ]>nin  in  the  region  of  the  rupture— 
which  is  usually  in  the  long  axis  of  the  tube  and  near  the 
diaphragm— followed  by  rapid  and  fatal  collapse.  Vom- 
iting does  not  occur,  although  the  contents  of  tlie  stom- 
ach may  be  emptied*  in  part,  into  the  mediastinum. 
Surgical  interference  is  not  justifiable. 

Foreiffn  Bodies.— The  hjdgment  of  bodies  in  the 
CDSophagus,  resulting  in  partial  or  complete  occlusion,  is 
of  frequent  occurrence.  The  symptoms  dei>end  in  great 
port  upon  the  character  of  the  foreign  substance.  A 
eharp  and  narrow  body— as  a  bone,  pin,  needle,  or  splin- 
ter of  wc>od— will  pn^duce  pnin  at  the  seat  of  Itxigment, 
but  will  allow  ihe  passage  of  liquid  and  semi-solid  ingesta. 
Soft,  compressible  i>articles  of  large  size  may  completely 
occlude  the  tube  and  cjtuse  pressure  upon  the  trachea 
sufBcient  to  induce  marked  asphyxia.  The  diagnosw 
must,  in  part,  be  based  upon  these  symptoms  and  the 
history  of  the  accident.  Pressure  over  the  seat  of  lodg- 
ment of  a  sharp  substance  will  exaggerate  the  sense  of 
pain,  while  the  inability  to  swallow  liquids  will  indicate 
the  complete  occluair)n  of  the  tube.  Tl»e  introduction  of 
the  ela-stic  oesophageal  sound  (Fig.  52.'))  will  demonstrate 
the  presence  of  any  occluding  body. 


Flo.  &5E>. 
(Efopba^tud  Hand. 
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Tn  order  to  introduce  this  iastrument,  lubrirate  it  with  the  white  o 
an  egg^  and  rauHe  the  patient  to  throw  the  head  back  so  as  to  bring  (he 
axis  of  the  mouth  and  phnrynx  in  line  with  that  of  the  (psophagus.    In- 
serf  the  boiifrie  so  that  the  point  will  glide  over  the  root  of  the  longrie 
and  stiike  the  posterior  wall  of  the  phai-vux  l>ehind  the  lar^Tix.    Ths 
tongue  should  nut  be  drawn  out  of  the  mouth.     Spasm  of  the  gloids 
will   prevent   the   instrument   passing  into   the  lar>-nx,  while,  if  k'fl 
in  the  median  line  and  pushed  carefully  down.  It  will  pass  into  tie 
cpsophagus. 

The  location  of  the  foreign  body  will  be  indicated  by  stoppage  of  th« 
sound.  Tlie  proffnosis  is  favorable  when  the  occlusion  is  not  complete. 
If  the  distention  is  great  enough  to  interfere  with  respiration.  tht»  jmiT- 
ity  of  the  accident  is  increased.  Inflammation,  abscess,  and  peifumtion 
of  the  iTsophagus  may  occur  if  the  obstruction  is  not  removed  witiin 
the  first  few  days. 

7Vm/we«^"When  a  foreign  body  is  lodged  in  the  o^sophagna,  tod 
does  not  completely  occlude  its  caliber,  it  may  ut>ualJy  be  disludgedhy 
pi-odncing  emesis.  If  there  is  c*>niplet«  obstruction,  the  act  of  vomiting 
should  not  l)e  excited,  nor  is  the  employment  of  a  sound  or  bougie  lo 
push  the  object  into  the  stomach  i>ermissible. 

When  the  substance  lodged  does  not  occlude  the  osophagus.  and 
emesis  has  failed  to  disloflge  it,  the  umbreUa-probang  (Fig.  620)  shoiJd 


Fio.  5S6.— Bristle  probani;,  for  rvmovitij  forai^  bodiiA. 

be  introdaced.     This  instrument  is  lubricnted,   closed, 

and  passed  into  the  cpsophagus  until  the  bristles  are  well 

beyond  the  ])oint  of  lodgment,  when  they,  by  pressure  upon  the  whrift- 

bone  bundle,  lire  projecte<l,  completely  filling  the  tube,  and  tho  prohanj 

withdrawn.     If  the  intr<xIuction  of  this  instrument  is  dilficult  or  yum- 

ful,  an  anffisthetic  should  be  administered. 

In  case  <)f  complete  obstructitm,  where  the  danger  of  inanition  is 
threatened,  or  where  pressure  upon  the  trachea  must  be  relieved,  a*<^ 
agot&my  should  be  performed. 

The  incision  should  be  made  about  five  inches  in  extent,  along  il» 
anterior  border  of  the  left  sierno-mastoid  muscle.  If  the  occlusion  i» 
high  up,  the  center  of  this  cut  should  be  oppttsite  the  point  of  ubetiW- 
tion.  If  it  is  below-  the  sternal  level,  the  tube  should  be  opene<l  n-**  I"* 
down  as  possible.  If  necessary,  the  sternal  origin  of  the  mastoidens oat 
be  divide<l.  The  carotid  artery  and  Jugular  vein  are  left  to  the  obW 
side.  The  thyroid  body  should  be  drawTi  outward  or  lifted  apwaii 
The  omo-hyoid,thyro.hy<tid,  and  stemo-hyoid  muscles  should  be  heldf 
the  inner  side.  A  sound  should  now  be  inti-oduced  into  the  opjw>pbap». 
in  order  to  serve  as  a  guide  to  the  operator.  The  oi)ening  shouW  ^* 
made  on  the  lateral  and  posterior  aspect  in  order  (o  avoid  the  r«»currwit 
laryngeal  nerve.    With  the  finger  introduced  into  the  wound,  the  forvij 
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body  may  be  felt  and  removed  by  the  alligator-forceps.  It  is  usual  to 
leave  the  wound  open.  Ff>r  the  first  three  or  four  days  after  the  opera- 
tion the  i>atient  must  be  fed  by  a  tube  inti*oduced  rhiough  the  niuutU 
and  beyond  (he  wound. 

Slrtcture, — Strictui-e  of  the  oesopharrns  may  be  spasmodic  or  organic. 
The  irritation  caused  by  an"  orgsmic  stricture  may  not  only  exaggerate 
the  degree  of  constriction  by  exciting  spasm  of  the  muscular  fibers  of 
this  tube  in  the  immediate  vicinity  of  the  stricture,  but  also  at  points 
remote  frttm  the  seat  of  the  organic  lesion. 

Organic  stricture  is  comparatively  rare.  It  may  result 
from  intlammadoD  of  the  oesophagus  caused  by  the  ingestion 
of  scalding  water,  strong  acids,  or  alkalies,  the  lodgment  of 
foreign  bodies,  by  wounds  of  the  neck,  the  presence  of  a  neo- 
plasm, an  aneurism,  or  by  the  local  expression  of  some  gen- 
eral dyscrasia,  as  in  syjihilis. 

The  diftf/nosis  is  determined  by  interfeivnce  with  degluti- 
tion and  by  physical  ex])loration  with  the  bulbous  bougies. 

The  proffnosis  is  unfavonible.  although  a  fatal  termina- 
tion may  not  be  reached  for  a  considerable  period- 

The  treatment  consists  in  dilating  the  stricture  by  means 
of  elastic  bougies,  intrrxluced  at  intervals  of  two  or  thi*eo 
days.  These  instruments  should  be  softened  by  being  placed 
in  warm  water  for  a  few  minutes  before  they  are  used.  The 
mechanism  of  intrwluction  is  the  same  as  for  the  bulbous 
bougies  just  described. 

Internal  a'Rt)phagt>tomy  is  a  justifiable  procedure  in  cases 
of  «»rganic  stricture  which  will  not  yield  to  careful  and  jjer- 
sistent  efforts  at  dilatation.  In  its  performance  the  tesopha- 
gotnme  of  Prof.  Sands  iFig.  r>S?7j  should  be  preferred.  As 
descrilx'd  by  this  surgeon,*  the  shank  of  the  instrument, 
which  is  fifteen  inches  and  a  half  in  length  and  four  milli- 
inetivs  in  diameter,  is  a  flexible  tube,  made  of  narrow,  spiral 
steel  plate,  secured  within  by  two  pieces  of  fine  wire,  in  order 
to  prevent  stretching  or  sei)arati()n  of  the  s]nral  coil.  The  in- 
Btmment  is  provided  with  a  variable  number  of  steel  bulbs, 
each  bulb  lieing  funiished  with  a  corresp<:>n(ling  knife-blade. 
The  bulb  is  firmly  fastened  by  a  screw  to  the  distal  end  of 
the  shank,  and  the  knife  is  attached  to  an  inner  flexible  steel 
rod,  manipulated  by  a  thumb-screw  at  the  pi-oximal  end  of 
the  instrument.  By  turning  this  screw,  the  knife  is  drawn 
out  from  its  concealed  position  within  the  bulb,  the  back  of 
the  blade  sliding  over  a  firm  inclined  plane.  An  index  on  a 
dial-plate  indicates  the  amount  of  i)rojerrti<m  of  the  blade,  the 
maximum  being  two  millimetres  and  a  half.  A  small  sliding 
ring  on  the  spiral  tube  is  usetl  to  indicate  the  distance  of  the  strict- 
ure from  the  incisor  teeth.     The  bulb  being  conical,  the  operator  can 
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readily  perceive  when  it  comes  in  contact  with  the  stricture,  before  he 
projects  the  blade.  In  operating,  a  bulb  must  be  employed  which  ex- 
actly tits  the  stricture ;  tlie  depth  of  the  incision  will  then  just  equal 
the  distance  to  which  the  blade  is  projected  by  the  action  of  the  screw 
in  the  handle.  The  bulb  is  intmduc^ed  beyond  the  stricture,  and  the 
instrument  withdrawn  until  the  shoulder  of  the  bulb  indicates  that  it 
is  in  contact  with  the  inferior  or  gastric  border  of  the  strictui-e.  It  is 
then  turned  so  that  the  knife  ia  posterior,  the  screw  in  the  handle  which 
projects  the  blade  is  turned  to  the  required  extent,  and  the  constricting 
band  divided  by  pulling  the  instrument  outwjird  »intU  resistance  ceases. 
The  blade  is  then  concealed  and  the  oesophagotome  withdrawn.  The 
diluting  bougies  may  be  introduced  at  once,  or  this  may  l)e  iMist|M>n»?d 
for  twenty-four  lioura.  Tlie  diinger  to  l>e  guarded  against  is  an  incision 
through  the  wall  of  the  oesophagus.  With  the  instrument  of  Prof. 
Sunds  this  is  scarcely  possible,  especially  when  the  smaller  bulbs  are 
used,  since  the  greatest  projection  of  the  blade  is  only  a  little  more  than 
one  twelfth  of  an  inch. 

When  the  occlusion  is  so  complete  that  the  o?sophagotome  can  not 
be  employed,  or  if  for  any  reason  this  method  of  procedure  is  contra- 
indicated  and  inanition  ia  threatened^  the  operation  of  gastrotomy  is  im- 
perative. It  is  not  only  to  be  commended  in  permanent  occlusion  of  the 
ccaophagus  from  stricture,  a  diverticulum,  or  neojdasm,  but  in  those 
cases  in  which  extensive  inflammation  has  resulted  from  the  ingestion 
of  corrosive  substances.  In  this  hist  condition  the  operation  is  intended 
to  keep  the  organ  at  rest  during  the  process  of  repair,  in  which  nothing 
but  water  is  passed  through  the  CRsophagias. 

Operation. — Beginning  near  the  xiphoid  apjiendix,  an  incision  four 
inches  in  length  is  made,  parallel  with  and  from  one  half  to  one  inch 
distant  from  the  costal  cartilages  of  the  left  side.  Sti'ict  antise|»sis 
should  bo  employed,  and  all  bleeding  thoroughly  stopped  before  the 
parietal  layer  of  the  peritoneum  is  divided.  When  this  is  done  the 
index-finger  should  be  introduced  and  the  stomach  sought  for.  If  the 
obstruction  to  the  cesophagus  is  of  long  standing,  the  organ  will  be  found 
contracted  aiul  much  smaller  than  normal.  AVhen  the  anterior  w^all  is 
made  out,  it  shoukl  be  seized  with  a  forceps  or  tenaculum,  drawn  up  to 
the  wound  in  the  abdomen,  and  held  in  this  position  by  an  assistant. 
The  wound  in  the  abdominal  wall  should  now  Ise  closed  from  each  end, 
leaving  an  opening  from  one  and  a  half  to  two  inches  in  length.  The 
sutures  should  be  of  silk  or  silver  wire,  and  should  pass  through  the 
integument  and  the  parietal  reflection  of  the  peritonwum  wherever  the 
serous  membrane  has  been  divided. 

The  anterior  wall  of  the  stomach  is  now  secured  to  the  margins  of 
the  wound  in  the  following  manner:  Fine  sutnres  of  ircm-dyed  silk  are 
carried  at  intervals  of  from  one  eighth  to  one  quarter  of  an  inch  through 
the  integument  at  a  like  distance  from  the  edge  of  the  incision,  passing 
through  thR  piirietal  peritonjeuni  and  into  the  wall  of  the  stomach,  be- 
tween the  muscular  and  peritoneal  layera  of  this  organ.  Tlie  needle 
should  nin  beneath  the  peritoneal  layer  of  the  stomach  for  about  one 
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ghlh  of  an  inch.     These  sutures  are  carried  entirely  around  the  ellip- 
ticsU  opening,  in  this  way  unitinja:  the  peritoneal  layer  of  the  stomach 
that  of  the  iil>don»iual  wtill  and  the  integument.     It  is  best  not  to 
into  the  stomach  until  after  the  expiration  of  fr*»m  thirty-six  to 
7>eight  hours,  by  which  time  union  will  have  ticcurred  between  the 
tijriious  hiycrs  of  peritonfcum,  and  the  danger  of  iufiltratinti  into  the 
civiiy  of  the  abdomen  avoide<i.     If  the  necessity  for  nourishment  is 
le,  and  rectal  alimentation  can  not  be  relietl  upon  to  sustain  the 
lent,  a  quantity  of  milk  or  liquid  food  may  be  injected  by  means  of  a 
inmsized  a-spirator-needle  passed  thi*ongh  the  anterior  wall  of  the 
ih.    When  the  Incisiou  is  made  it  should  be  from  three  quarters 
one  inch  in  length. 

Liquid  or  semi-solid  articles  of  food  may  be  introduced  directly  into 
stomach,  or,  as  practiced  in  tlie  remarkable  case  of  Dr.  L.  L.  Staton, 
North  Carolina,  the  food  may  be  masticated  and  thus  submitted  to 
the  action  nf  the  saliva,  and  may  then  be  forced  from  the  mouth  into 
,lhe  stomach  through  a  tube. 

j\Vk!  Formatiuns. — Epithelioma  is  the  most  common  neoplasm  met 
in  the  cpsophagus.  Colloid  and  Tnedullary  cancer  and  sarcomn  are 
are  in  this  organ.  Cancer  occurs  usually  between  the  thirty-tifth  and 
iBity-fifth  year  of  life.  The  favorite  location  is  near  the  diaphragm. 
Thesj-mptoms  of  malignant  growth  are  chieily  those  due  to  obstruction 
the  development  of  the  cancerous  cachexia. 

Non-malignant  neoplasms  are  slower  in  development,  and,  beyond  the 
iphagia  they  may  pi-oduce,  do  not  affect  the  general  condition  of  the 
ient. 

JVm/w^r/.— Malignant  new  growths  of  the  cesophagus  always  justify 
Te  prognosis,  especially  so  when  situated  in  the  lower  portions  of 
organ.     Beyond  palliative  treatment  by  dilatation  with  bougies,  or 
tomy  after  deglutition  is  seriously  impaired  or  imix>ssible,  nothing 
be  done.     Non-malignant  neoplasms  are  also  not  amenal)le  to  surgi- 
iaterference  when  situated  below  the  level  of  the  upper  border  of  the 
im.     When  the  upper  jKirtion  of  the  (Esophagus  is  involved,  opera- 
is  indicated,  not  only  to  relieve  dysphagia,  but  in  the  effort  to  re- 
te  the  disease. 

(B»opha(fecto7ny^  or  exsection  of  a  portion  of  this  organ,  may  occa- 

Lly  be  justified  in  the  removal  of  a  malignant  growth  of  limited 

t  and  situated  in  the  upper  portion  of  the  tube.     The  probability 

before  the  character  of  the  neoplasm  is  discovered,  infiltration  of 

neighlwiring  tissues  will  have  occurred,  almost  precludes  a  favorable 

It,  and  is  therefore  a  strong  argument  against  the  propriety  of  the 

ition. 

Dicertieula^  or  pouches  communicating  with  the  cavity  of  thecpsoph- 

are  occasionally  met  with.     They  may  be  congenital,  but  are  more 

aently  acquired.    They  communicate  with  th«  Ofsophagus  usually  on 

posterior  wall.     Cervical  a?Kophageal  diverticula  open  into  the  main 

at  the  junction  of  the  oesophagus  with  the  pharynx,  whence  the 

ch  may  extend  between  the  vertebnil  column  and  the  cesophagua 
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as  far  down  as  the  bifin*cation  of  the  trachea.     Thoracic  oesopba^ 
diverticula  occur  most  fi-equently  opposite  the  origin  of  the  hroncUi, 

The  causca  of  these  abnormal  pouches  are  various.  As  state<i,  th*i 
may  l>e  the  result  of  a  failure  in  normal  development.  A  stricture* 
the  oBsophagua  may  lead  to  a  dilatation  and  pouching  of  this  organ 
that  portion  imme<liately  above  the  seat  of  wt ns trio t ion.  Degeneratk 
of  the  muscular  tihers  of  the  tube  in  a  limited  area  may  lead  to  a  hemii 
of  the  mucous  membrane,  in  which,  by  the  impaction  of  ingested  matt* 
a  diverticulum  is  fonned.  Dlceration  of  the  lining  membrane  at  an| 
point,  and  from  any  cause,  may  le-ad  to  the  development  of  a  sac 
pouch  by  the  infiltration  of  ingesta  behind  the  mucous  membrane.* 

The  diagnosis  of  these  diverticula  is  made  with  great  difficulty,  sndj 
little  hope  of  relief  is  offered,  even  when  the  chai-acter  of  the  lesion  is  J 
recognized. 

The  presence  of  the  tumor  is  in*licated  by  dysphagia,  and  this  symp- 
tf)ra  may  vary  in  severity  with  the  act  of  deglutitiou  which  carrier  food 
into  the  pouch.  Dyspnoea  may  be  present  as  the  result  of  pressure 
upon  the  trachea  and  l>fonohi,  and  phonation  may  be  interfered  with  if 
the  pneumogastric  or  recurrunt  Uiryngeal  nerves  ui*e  involved. 

The  treatment  is  chiefly  palliative,  and  consists  in  the  use  of  hqoid 
diet. 

Fistula  of  the  oesophagus  may  occur  as  a  result  of  a  penetrating 
wound,  or  from  an  abscess  or  ulceration  which  destroys  a  portion  of  the 
cesophage^  wall.  A  few  instances  of  supposed  congenital  fistula  have 
been  reported. 

The  diagnosis  will  depend  upon  the  passage  of  ingested  matlei 
through  the  outer  opening,  or  the  successful  introduction  of  a  ptube 
from  without. 

The  treaimeni  is  surgical,  and  on  the  same  principle  as  applied  to  ill 
fistulous  tracks ;  they  should  be  laid  open  by  incision,  packed  to  am*  ] 
bleeding,  and  afterward  allowed  to  close  by  granulation.  Or,  as  Id 
recent  procedure  for  the  relief  of  fistula  in  ano,  the  lining  membrane  rf 
the  fistula  may  be  dissected  away  and  the  wound  closed  throughout  villi 
catgut  sutures. 

•  Kokii:an3kT  has  adrflocod  tho  theory  thnt  thoraric  divertirala  result  frmn  atropliT of  tf* 
broDcLiul  Ijuipbatic  glands,  wtiicb  are  situaCvd  on  the  anterior  and  lateral  &itpKU(^A*i 
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Mammary  Gland— Congenital  Defects. — One  or  both  of  these  orgnns 
may  be  absent ;  one  may  develop  fully  while  the  other  remains  In  its 
primitive  condition;  there  maybe  throe,  four,  or  fire,  the  snppninmerary 
glands  being  i>laced  upon  the  back,  abdomtn,  iixilla,  or  thigh.  The 
nipple  may  be  absent  or  i*etraete<l,  and  may  l>e  bifid  or  multiple,  as  many 
as  a  half-dozt-n  occurring  within  the  limit  of  th(^  areola. 

InJta.mimf/ion  of  the  nipple  is  usually  traumatic,  occurring  at  the 
early  period  of  lactsition*  and  being  caused  by  pressure  from  the  gnnis 
of  the  infant.  Tt  may  ahso  be  involved  in  the  extension  of  a  mummitis 
along  the  galactifemus  ducts. 

The  first  indication  in  ti*eatment  is  to  give  the  organ  rest.  A  rubber 
shield  may  b<^  used  to  prevent  injury  while  nursing,  or  the  child  kept 
away  from  the  breast,  the  distention  ot  the  gland  being  relieved  by  arti- 
ficial mesuis.  Poidtices  of  (lax-seed  or  other  emollients  should  be  applied 
during  the  acute  Infiaramatory  process. 

Abscess  of  the  nipple  and  ihe  contiguous  skin  and  subcutaneous  tis- 
sue is  an  occasional  sequence  of  inflammation  of  the  nipple. 

The  treatment  is  evacuation  of  the  pus  by  one  or  more  incisions  made 
in  the  axis  of  the  efferent  ducts. 

Ei'zema^  or  Assure  of  the  nii)ple,  is  of  frequent  occurrence  during  lac- 
tation. It  is  always  annoying,  and  at  times  causes  severe  pain.  Every 
source  of  irritation  should  be  removed.  Tf  the  integunipnt  is  inflamed, 
poultices  shouhl  Ite  applied,  and,  after  the  acute  inflammation  subsides, 
the  clostire  of  the  fissures  may  be  hastened  bj'  the  local  use  of  glycerite 
of  tannin  or  other  astringent.  Chronic  inflammatory  processes  of  the 
nipple  which  are  ind-actable,  resisting  all  constituTiorml  and  local  reme- 
dies, demand  free  incision  and  ablation  of  the  diseased  area. 

Spitheiioma  is  tlie  moat  frequent  form  of  malignant  neoplasm  of  the 
nipple.    The  treatment  is  free  excision. 

PapiVoma^  ftbromn^  angioma^  cysU^  etc.,  may  occur  in  this  organ, 
and  slum  Id  l>e  removed  by  tlie  knife  as  soon  as  discovered. 

J/rt*//7v>.^lnflaniniation  of  the  breast  may  be  acute  or  chrrmic,  tnm- 
malic  or  idiopathic.  A  single  lobule  or  subdivision  of  the  gland  or  the 
entire  organ  may  be  involved.  In  the  more  severe  forms  of  inflammation 
the  process  may  extend  along  the  ducts  to  the  nipple  and  backward  into 
the  submammary  connective  tissues, 
so 
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Traumatic  mastiria  is  usually  circumscribed,  the  integument  and  sub- 
cutaneous areolar  tissue  being  also  involved.  The  deeper  tissues  escape 
unless  preat  and  unusual  violence  has  been  intiioted. 

Idiopathic  mastitis  is  almost  always  connected  with  lactation,  occor- 
Ting  iisually  during  the  first  few  weeks  after  parturition.  In  rare  cases 
it  occurs  at  inten'als  in  non-pregnant  femiiles,  the  symptoms  of  ihis  dis- 
order being  associated  periodicaUy  with  the  menstrual  function.  Mas- 
titis is  also  '^.  symptom  of  parotitis  or  ^^mnmps,^* 

The  milder  forms  which  occur  during  lactation  are  little  more  tluin 
exaggerations  of  the  normal  functions  of  this  organ,  while  the  rnore 
typical  pathological  process,  commencing  in  the  hjrpera^mia  of  the  secre- 
tory apparatus,  is  exaggerated  by  obstruction  to  the  escape  of  the  milk 
through  the  galuciiferous  ducts.  This  obstruction  may  occur  at  nny  por- 
tion of  the  efferent  ducts,  although  the  occlusion  ii3  usually  situated  in 
or  near  th*'  nipple.  Distention  of  the  duct  and  its  subdivisions  leading 
back  to  the  acini  follows,  and  iutlummation  ensues  in  the  entire  limit  of 
obstruction. 

Symptoms. — The  first  indications  of  inflammation  of  the  mammnry 
gland  are  pain  and  localized  induration.  The  pain  is  constant,  and 
usually  severe  in  character,  and  may  extend  along  the  ribs  to  the  axilla. 
The  induration  is  usually  well  defined,  and  may  consist  of  one  or  more 
nfMlules.  Jnjecticm  of  the  skin  is  marked  over  the  area  of  induratitm. 
The  temperature  is  elevated  one  or  two  degrees,  the  pulse  increased  in 
frequency,  and  a  well-prononnced  chill  or  a  series  of  rigors  is  apt  to  be 
a  featiu-e  of  the  earlier  stages  of  this  disen.se. 

Treatment. — As  soon  as  inflainmation  is  threatened  the  breast  should 
be  supported  by  a  bandage,  or  long,  soft  towel,  or  handkerchief  thrown 
around  the  neck  and  shoulder  and  beneath  the  gland,  holding  it  in  the 
positiiui  of  least  discomfort.  In  the  stage  of  hypersemia  the  ajipliratioD 
of  a  light  ice-bag,  with  limited  compression  of  the  organ,  is  advisable. 
The  nipple  should  be  kept  moistened  with  a  tuft  of  cotton  saturated 
with  vaseline  or  oil,  which  is  placed  in  position  before  the  ice-bag  is 
applied.  Careful  attention  should  bo  given  to  the  frequent  evacuation 
of  the  milk.  When  the  nipple  is  inflamed,  artificial  means  should  be 
employed  to  empty  the  breast.  If  the  inflammatory  process  does  not 
yield  to  this  treatment  after  the  first  few  days,  it  should  be  abandoned 
and  warm  poultices  applied.  It  is  important  to  recognize  the  earliest 
collection  of  pus,  and  to  i-elieve  it  by  aspiration  or  incision.  Indeed, 
when  the  induration  is  loralized  and  well  marked,  it  is  good  practice 
to  explore  under  cocaine  with  the  lai-ge  hypodermic  needle  to  determine 
the  presence  of  suppuration.  If  no  pus  be  found,  the  puncture  does 
no  harm,  and  of  itself  often  affords  relief  from  tension. 

When  abscess  exists  the  pus  should  be  freely  evacuated  by  aspira- 
tion or  incision.  If  the  collection  is  deep-seated,  requiring  an  incision 
through  a  considerable  area  of  gland-tissue,  aspiration  may  be  tried  and 
repeated  for  two  or  three  times.  By  the  relief  of  tension,  resolntion 
may  be  induced.  When  fluctuation  is  evident,  and  only  the  int^'gnment 
intervening,  incision  ia  preferable.     This   may  be  done  without  pain. 


TIIOR7 


46? 


and  offers  the  speediest  and  surest  means  of  cure.  The  incision  should 
he  parallel  with  the  direction  of  the  gahictiferous  ducts.  When  the 
carity  is  opened,  the  nozzle  of  the  irrigator  should  be  introduced  and 
the  abscess  thorf)Ughly  washed  out  with  1-to-3000  sublimate  solution. 
Drainage  should  b«  secured,  and  a  loose  dressing  applied.  The  point 
of  incision  shoidd  be  made  in  the  lower  portion  of  the  sac,  so  that  drain- 
age may  be  free.  At  times  it  may  be  necessary  to  make  a  counter-open-  ' 
ing.  T.-eas  frequently  abscess  may  form  in  front  of  the  glandular  tissne 
Ijeneath  the  integument  or  between  the  capsule  of  the  gland  and  the 
thorax.  Ostitis  or  periostitis  of  the  ribs  may  be  the  cause  of  deep- 
seated  submammary  abscess. 

Ift/pertff/pkf/  of  the  mammary  gland  is  a  normal  piwcess,  usually 
occurring  at  pulwrty  and  during  jiregnancy  and  lartation.  In  nire 
instances  there  is  an  extensive  hyperplasia  of  the  connective-tissue  ele- 
ments of  this  organ,  resulting  in  great  enlargement.  The  dtaf/Jiosift  may 
t>e  ba.se<l  ujwn  the  hard  character  of  the  mass,  there  l>eing  none  of  the 
softness  and  elasticity  wliich  belong  to  the  normal  breast.  The  hyper- 
jilasia  is  general,  involving  the  entire  fnimework  of  the  organ,  which 
will  render  it  easy  of  differentiation  from  any  form  of  neoplasm,  for  these 
grow  from  recognized  centers  of  induration.  The  diagnosis  meets  with 
confirmation  if  the  enlargement  takes  place  after  pubertj',  and  in  a  non- 
pregnant woman. 

In  the  treatment  of  this  condition  the  hyperplasia  may  be  arrested 
in  the  earlier  stages  by  well-adjusted  and  prolonged  compression.  Tlus 
may  be  effected  by  a  thick  layer  of  absorbent  cotton  laid  over  the 
breast  and  held  firmly  down  ujion  it  by  a  roller,  applied  as  directed 
on  jmges  16  and  17.  In  advanced  cases,  a  free  excision  of  the  organ  is 
demanded. 

Tuffutrs  of  the  Breast.— ^ev/  formations  in  the  mammary  gland  are 
among  the  more  frequent  surgical  diseases.  Tlie  microscopical  charac- 
ters of  tumors  are  elsewhere  described.  Unfortunately,  tliey  are  more 
frequently  malignant  Xhx\n  benign.  Althongh  tumors  of  the  breast  occur 
chieHy  in  females,  they  are  not  nncommon  in  males.  Among  the  non- 
malignant  tumors  are  adenoma,  myxoma,  fibroma^  and  evcJiondroma. 
Various  foi-ms  of  cjsts  are  also  met  with,  while  syphilitic  gumma  and 
tiit>ercular  deposits  may  occur  in  this  organ.  Carcinoma  (sciirhus,  en- 
cei>haloid.  colloid,  and  ej>ithcIioma)  and  sarcoma  are  the  maligniint  neo- 
plasms which  are  found  in  the  breast. 

Ademtma  of  the  mammary  gland  is  rare.  The  j^athological  change, 
a  hyperplasia  of  the  glandular  tissue  proj)er,  is  usually  circumscrii>ed. 
The  tumor  is  generally  of  small  sizct  freely  movable  with  the  breast,  and 
does  not  form  adhesions  with  the  capsule,  integument,  or  submammary 
fa-scia.  There  i.s  no  inflammatory  process  connected  with  its  develop- 
ment, no  enlargement  of  the  axillary  glands,  no  dilatation  of  the  veins 
of  this  region,  and  little  or  no  jmin.  It  is  found  in  nursing  women  as  a 
rule,  but  may  occur  in  early  puberty  and  in  women  who  have  not  borne 
childivn.  It  is  not  the  rule  for  cystic  degeneration  to  take  place  in  this 
ncf»pla8m,  although  such  cysts  may  be  met  with  in  nire  instances  as  a 
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result  of  degeneration  of  the  new-formed  cells  of  the  deeper  portions  q 
the  growth. 

Adenom;!,  of  itself  a  benign  neoplasm,  is  thought  by  some  pafholy. 
gists  to  be  capable  either  of  developing  into  carciuonia,  or  of  exciting 
the  carcinomatous  change  in  the  organ.  Not  only  in  the  simple  circum- 
scribed form  of  this  neoplasm,  but  in  that  variety  son»eiinics  calJi-d 
tubular  adenoma,  in  which  the  hypci-plasia  of  the  ghinduhir  cells  is 
not  confined  to  the  acini  and  terminal  ducts,  but  extends  into  and  in* 
Tolves  the  galactifei*ous  ducts  as  far  a.s  tht»  nipple,  and  which  is  more 
generally  diffused  than  in  the  simpler  form  above  described,  it  is  ad- 
mitted that  the  transformation  into  carcinoma  is  x^ossible  and  at  tiroa 
nipid. 

Treatment.— The  tumor  should  be  excised.  When  a  considerable 
portion  of  the  gland  is  involved,  the  entire  organ  should  be  extirpated 
on  account  of  the  tendency  to  recurrence  in  this  neoplasm.  If  the  tumor 
is  small  it  may  be  removed  by  sacrificing  only  that  ]n\n  <if  the  glflwl- 
(issue  immediately  around  it.  Upon  the  recurrence  of  the  gmwtK  the 
entire  breast  should  be  excised. 

Myxoma  is  veiy  rarely  met  with  in  the  mammary  gland.  It  may 
occur  as  a  single  nodule  and  develop  slowly  from  a  single  center,  or  it 
may  develop  fi-om  several  centers  and  rapidly  invade  the  entire  organ. 
It  is  not  adherent  to  the  skin  until  iutiammatorj'  adhesions  occnr  pre- 
liminary to  ulceration  of  the  mass.  Intiltration  of  the  axillary  gbwis 
occurs  only  as  a  result  of  inllammarion.    Tlio  nipple  is  not  retracted. 

The  progncxsis  is  favoraVde  if  the  tumor  is  discovered  early  in  Its 
development,  and  if  in  the  excision  a  sufficient  portion  of  healthy  tissiw 
is  removed  with  the  neoplasm.  The  ireatmeni-  is  free  excision.  TTtt 
entire  gland  should  be  sacrificed,  and,  if  the  orgjin  is  wholly  invnlvei 
the  line  of  incision  should  be  well  out  from  the  limits  of  the  tumor  in 
the  healthy  tissues. 

Fibroma  of  the  mammary  gland  may  occur  at  any  period  of  life-   U 
is  rarer  in  the  aged  than  in  the  young,  occurring  mostly  in  persons  un<l<r 
forty,  and  occasionally  under  puberty.     This  form  of  connective-tissM 
hyperpliusia  may  affect  the  entire  organ  (as  in  general  hy]>ertrophy, 
already  described)  or  a  circumscribed  area.     A  nf»dular  or  circumsi'ribed 
fibroma  is  a  hard,  dense  tumor,  freely  movable  with  the  gland,  and  may 
or  may  not  be  painful.     Shiinlcage  of  the  breast  occura  at  times  m  « 
result  of  the  cicatricial  contraction  of  the  new-formed  tissne,  and,  wi»> 
near  the  nipple,  its  retraction  may  rn.semble  that  of  sciiThus,    AsnruitN 
this  variety  of  tumor  is  of  slow  development.     Not  infrequently  it  ob- 
dergoea  cystic  degeneration.     The  axillary  glands  are  not  involved,  nrf 
do  adhesions  occur  until  after  atrophy  of  the  gland  with  reiroctitiD  "^ 
the  new-formed  connective  tissne.     It  should  be  removed  by  the  «an* 
wide  and  free  excision  as  recommended  for  myxoma. 

Enchondroma  of  the  breast  is  very  rare.  It  is  apt  to  be  cirtnO" 
scribed.  Calcification  has  been  obsen-ed  in  some  of  the  few  rwoM*^ 
cases  of  this  neoplasm.  Occasionally  it  is  found  with  carcinoma.  Hfr 
chondroma  of  the  bi-east  should  be  fi-eely  excised. 
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()t*ts. — Among  the  various  forms  of  cystic  tumors  found  in  this  gland 
ire  galaclocele,  sanguineous,  dermoid,  and  hydatid  cysts,  and  the  forms 
tkiL'li  occur  in  the  degeneration  of  adenoma,  libroma,  myxoma,  and  car- 
OBifina. 

Gaiactocele  is  a  cyst  caused  by  obstruction  of  the  ducts  which  convey 
tin*  milk  toward  the  nipple.  The  obstruction  is  followed  by  distention 
of  tbe  tubes  and  acini,  Kxarained  with  the  microscope,  the  contents  4>f 
tlitiee  cysts  consist  of  epithelial  cells  in  various  stages  of  granulnr  meta- 
norphosis,  and  milk-globules. 

Tlie  diagnosis  may  be  determined  by  aspiration.  The  treatment  con- 
sists in  incisittn  and  evacuation  of  the  contents  with  drainage  until  the 
cvM  may  be  obliterated  by  the  pi-ocess  of  granulation. 

Dermoid  au<l  JiydiUid  cysts  are  exceedingly  rare  in  this  situation. 
The  diagnosis  may  be  determined  by  aspiration,  and  the  ]troper  tivat- 
Bent  is  excision.  Cysts  may  occur  in  the  breast  from  the  extravasation 
of  Mood  after  contusions,  or  from  the  non-traumatic  rupture  of  blood 
or  lymph  vessels.     They  heal  i-eadily  after  incision  and  drainage. 

Tuberculosis  of  the  breast  is  rare.  The  nodules  may  be  disseminated 
gpTiPrally  through  the  gland  or  beneath  the  capsule,  or  there  may  be  one 
or  nii<re  large  collections.  They  are  hard  to  the  touch.  The  history  of 
tbe  case  will  aid  in  determining  the  character  of  the  lesion. 

If  there  is  no  geneml  dissemination  of  tubercular  niiitter — that  is,  if 
the  disease  is  limited  to  the  mammary  gland— this  organ  should  be  froelj' 
ttcised, 

Strcoma  of  the  bre-.isl  attacks  usually  the  young  and  middle-aged. 
It  is  rarely  genenil  in  its  develoi)nient,  but  commences  as  a  single  nod- 
ule, more  apt  to  occupy  the  upper  portion  of  the  organ  than  the  lower, 
irhencH  it  invades  the  gland  and  circumjacent  structures  in  every  direc- 
tifm.  The  rapidity  with  which  it  grows  depends  in  part  u}>on  tlie  micro- 
Wfipieal  character  of  the  neojdasni,  and  in  part  wyon  tlie  age  (jf  the  pa- 
tient. Sarcoma  develops  more  mpidly  in  the  young,  and  the  ronnd-cell 
Rreoma,  which  variety  is  most  frequently  met  with  in  the  breast,  is 
IioTP  rapid  in  it-s  development  than  the  s])indle-cell  san^oma.  In  ihe 
•arliiT  stage  this  tumor,  though  lirni  and  nodular,  is  freely  movable 
»itli  the  gland.  Its  gro\vth,  however,  is  often  so  rapid  that  the  skin 
ted  subcutaneous  tissues,  the  submammary  fascia,  and  the  muscles  of 
tkeche«t  lx*come  involved,  the  breast  stands  out  full  and  ten.se,  and  be- 
Bntnes  immovable.  The  snperlicial  veins  are  gre^illy  enlarged.  As  a 
role,  the  lymi)hatic  glands  of  the  axilla  are  not  involved  until  suppura- 
tion of  the  mass  induces  axillary  adenitis. 

HifTerentiation  between  round  and  spindle-cell  sarcoma  is  dillicnlt 
^t^s  the  tumor  is  examined  with  the  microscope.  Practically,  the  dif- 
fcftntialion  is  not  important.  The  first  variety  is  softer  to  the  touch, 
ftfir**  nipid  in  growth,  and  is  more  vascular.  It  is  apt  to  occur  in  the 
younger  class  of  patients. 

Both,  forms  of  sarcoma  tend  to  the  formation  of  cysts  within  their 
stmctiire.  As  stated,  they  may  be  due  to  fatty  degeneration  of  the  em- 
bryonic elements  of  the  tumor,  or  may  result  from  caverns  of  blood 
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which  have  become  cut  off  from  the  general  circnlation  through  the 
tumor. 

The  diagnosis  of  sarcoma  of  the  breast  depends  upon  the  age  of  the 
patieat,  the  rapidity  of  its  growth,  and  the  absence  of  axillary  engorge- 
ment.   The  treatment  consists  in  free  excision. 

Carciv4>ma  is  by  far  the  most  common  form  of  neoplasm  met  with  in 
the  breast.  The  order  of  prevalence  of  the  four  varieties  is  scirrhujt, 
encephalmd,  colloid^  and  epitJieli&ma.  Cancer  of  the  mammary  gland 
occurs  in  rare  instances  in  males.  In  women  it  is  met  with  most  fre- 
quently in  the  period  from  the  fortieth  to  the  sixtieth  years  of  life.  It 
may  occur  later  than  this,  and  is  rarely  seen  earlier  than  the  age  of 
thirty.  Women  who  luive  never  l>een  pregnant  are  affected,  though 
probably  not  so  liable  as  those  who  have  borae  children. 

Scirrhiis  of  the  breast  appears  usually  as  a  single  hard  nodule  or 
lump,  situated  in  the  substance  of  the  glaud,  movable  within  this  organ, 
but  firmly  imbedded  in  it ;  or  two  or  more  nodules  may  appear  simul- 
taneously in  different  parts  of  the  gland,  which  eventually  approach 
each  other  so  as  to  form  a  nodulated  mass.  Tlie  growth  of  scirrhus  is, 
as  a  rule,  not  rapid  in  the  earlier  stages  of  its  development,  but,  after 
reaching  a  certain  size,  it  spreads  with  increasing  rapidity.  The  length 
of  time  which  may  elapse  between  tlie  commencement  of  the  neoplit-fin 
and  metastasis  in  the  subpectoral  and  axiUary  lymphatics  varies  in  dif- 
ferent in<lividuals.  It  is,  however,  in  general  proi>ortionate  to  the  raj>id- 
ityof  the  growth  of  the  neoplasm.  Pain,  which  is  a  symptom  of  thb 
disease,  is  lancinating  in  cliaracter  ratht^r  than  dull  and  continuous.  It 
is  usually  more  severe  in  tumors  which  develop  rapidly. 

Cancer  of  the  l>reast  ma}'  assume  the  form  of  a  single  large,  rounded, 
and  n<Mlular  mass,  or  nodules  of  various  sizes  may  develop  in  the  oi^n 
or  be  scattered  in  luiots  or  groups  beneath  the  integument,  in  the  pec- 
toral muscles,  or  along  the  line  of  lymphatics  leading  into  the  axilla. 
If  left  unmolested,  scirrhus  soon  invfules  the  tissues  around  the  breast, 
the  muscles  of  the  chest  becoming  infiltrated,  the  skin  attached  to  the 
mass,  and  the  nipple  retracted.  On  account  of  pressure  the  circulation 
in  the  most  remote  portions  of  the  invaded  gland  is  interfen^d  with,  and 
ulceration  ensues,  giving  rise  to  a  more  or  less  extensive  granulating  sur- 
face, from  which  there  is  a  discharge  of  a  serous-like  fluid  containing 
blood-coi-puscles,  embryonic,  pus,  and  cancer  cells.  In  the  later  stages 
lym];ih:itio  ♦■ngorgement  is  more  extensive,  and  the  effects  of  compres- 
sion upon  the  thoracic  and  axillary  nerves  more  evident.  Not  infre- 
quently the  subclavicular,  supmdavicular,  and  cervical  lymphatics  Ite- 
come  engorged.  Pressure-symptoms  ore  not  alone  confined  to  the  nerves, 
but  the  interfci-cnce  with  the  return  circulation  in  the  axillary  vein  may 
produce  general  tpdema  of  the  extremity. 

Encephaloid  cancer  of  the  brea.st  differs  only  in  degree  from  the 
scirrhous  variety.  It  is  softer  under  pressure,  grows  with  much  gn/ater 
rapidity,  ulcerates  earlier  and  more  extensively,  is  more  prone  to  hicm- 
orrhages,  and  tends  lo  a  more  rapidly  fatal  termination.  It  is  more  apt 
to 'recur  after  removaL 
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Epithelioma  of  the  breast  is  rare.  It  oommences  in  or  near  the  nip- 
,  and  may  extend  along  the  epithelial  lining  of  the  lactiferous  ducts, 
Rpread  along  the  integument  of  the  areola.  Although  ulceration 
;5m  earlier,  its  progress  is  slower  and  less  painful  than  in  either  of 

be  forms  of  cancer  just  given,  whioli  attack  th4,'  deeper  structures  of 
;  gland.     If  not  extirpated,  the  entire  gland  may  In?  infiltrated,  metas- 

«s  occurs,  and  death  follows  from  general  exhaustion. 
Profffiosia  and  Treatment. — The  prognosis  of  cancer  of  the  breast  is 

Dways  grave,  the  gravity  varying  with  the  cluinicter  of  the  neoplasm, 

le  general  condition  of  the  patient,  and  the  length  of  time  the  tumor 

before  excision.     Left  without  surgical  interference,  a  fatal 

nation  is  reached  usually  within  from  one  tn  two  years  after  the 

pppurance  of  the  disease.     Encephaluid  is  most  rapidly  fatal,  scirrhous 
tt  in  order,  and  epithelioma  last.     Death  ensues  from  exhaustion 

luoed  by  suj)puration,  pain,  anorexia,  and  infiltration  of  the  various 
BUS  by  metastasis.  In  isolated  cases  scirrhus  of  the  breast  reaches  a 
un  point  and  remains  stationary  for  a  number  of  years  before  again 

Dhrping  and  producing  a  fatal  issue. 
With  the  operation  as  performed  in  modern  pra<*tice,  (he  prognosis 

I  much  more  favorable.  This  pracii(*e  implies  early  recognition  of  the 
esence  and  character  of  the  neophwm,  immediate  and  wide  extirpation 
tbe  invaded  organ,  and  a  careful  dissection  of  all  metastatic  foci  in 
'glands  of  the  axillary  i>U'xn3.  As  to  the  selection  of  cases  in  which 
Wition  is  justitiable,  it  may  be  admitted  that  interference  is  called 
:in  all  cases  in  which  the  lymphatic  engorgement  has  not  extended 
the  axillary  region,  and  in  which  the  invasion  of  the  pectoral 

B<!  thoracic  muscles  is  not  so  deep  or  extensive  that  a  clean  excision  is 
aible  without  o|>ening  into  the  thorax.  Even  when  metastasis  of  the 
viral  lymphatics  1ms  tn-cun-ed,  relief  will  be  gained  in  those  instances 
which  ulceration  is  taking  place;  but,  in  these  cases,  the  palliative 
praiion  should  not  include  invasion  of  the  axilla.  It  is  well  to  bear 
mind  that  a  simple  non-malignant  enlargement  of  the  glands  may 
car  before  true  metastasis  has  taken  place. 
It  !*hould  bo  the  practice  in  all  cases  of  cancer  of  the  mammary  gland 

>open  into  the  axilla  in  order  to  be  sure  of  the  condition  of  the  glands, 
r  these  organs  may  be  the  seat  of  cancerous  Inliltratifin  which  can  not 

*!wognize<l  without  incision. 

As  to  treatment,  the  following  line  of  practice  should  be  adopted: 
A  tumor  of  (he  breast  occurring  in  either  sex  after  the  thirtieth  year 
*^^fe  should  he  excised  as  soon  as  discovered.    The  contraindications 

'this  procedure  an^ :  (1)  a  condition  of  prostration  so  extreme  that  a 

RfJI^cal  operation  would  involve  great  and  unusiml  risk  to  life  ;  (2)  me- 

Jitaois  to  such  an  extent  that  complete  removal  of  the  neoplasm  is  im- 
sible. 
The  incision  should  be  well  axcayfrom  the  limit  of  the  tumor  in  the 

althy  tixstien.     AVhen  only  a  small  portion  of  the  organ  is  involved,  it 

ludvisable  to  extirpate  the  entire  gland.     When  the  patient  is  under 
thirty  years  of  age,  and  when  the  tumor  is  thought  to  be  benign  in  char- 
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aoter,  the  less  rarlical  operation  of  enucleation  of  the  neoplasm  maybe 
nndortaken.     Any  new  formation  »u  removed  shouM  l>e  carefully  i>xam> 
iued.  ami,  if  fonml  to  Im»  malignant,  a  wider  incision  should  In*  maJe. 
either  at  the  first  indication  of  i-ecnrrenc^j,  or  preferably  at  once. 

Oprrof/on. — The  patient  ia  placed  upon  the  tal)le  with  the  them 
slightly  ehn'ated,  the  breast  and  axilla  of  the  affected  side  ne-'u*  tlw 
edge.  The  ann»  intrusted  to  an  assistant,  should  be  held  at  a  right 
anp:le  to  the  Ixxiy,  and  tlie  liead  directed!  to  the  opposite  siile.  Tht? 
integument  of  the  axilla  and  within  the  field  of  operation  should  he 
shaved,  washed  with  soap  and  warm  water,  afterward  with  ether»  and 
finally  with  l-to-*2(XM)  sublimate  solution.  The  disease<l  orgjin  should  be 
handled  as  gently  as  possible.  Sublimate  towels  should  be  laid  over  the 
exposed  surface,  leaving  only  the  part  to  be  remove<l  in  sight. 

The  operator  now  carefully  outlines  the  tumor,  since  it  is  efwential 
that  the  incision  should  be  from  one  to  two  inches  outside  of  the  limit 
of  iiidiiniti<m.  On  this  line  the  skin  and  sul>cutaneoua  tissues  should 
be  divided  directly  down  to  the  muscles.  The  fascial  covering  of  the 
thoracic  muscles  slKiuld  be  dissected  up  with  the  gland.  If  the  intUtra- 
tion  has  involved  the  deeper  portions  of  the  organ,  the  pectoral  muscles 
within  the  line  of  incision  should  be  dissected  tmt,  leaving  nothing  hoi 
the  ribs  and  intercostal  muscles.  All  vessels  should  be  secured  and  tied 
^ith  catgut  as  fast  as  divided.  Oozing  may  he  arrested  by  pressing 
sponges  or  sublimate  towels  into  the  wound  as  the  operation  proceeds. 

The  dissection  should  be  made  and  the  mass  lifted  from  the  sternum 
towarvi  the  axilla.  In  this  way  the  larger  x-essels  (the  long  Ihorncic 
jirtery  and  branches)  are  not  divided  until  the  incision,  which  compleleir 
sevei-s  the  tumor,  is  being  made. 

All  hiuniorrhage  in  the  wound  being  arrested,  and  this  fdled  with 
warm  sublimate  towels  to  prevent  oozing,  the  dissect4on  should  he  wjO- 
tinned  info  the  axilla.  During  this,  the  most  difhcult  part  of  the  oprra 
tioii,  the  uim  should  be  ln'ld  immovably  at  an  angle  of  90"  to  the  axis  if 
the  spine.  Fmm  the  end  of  the  elliptical  wound  nearest  the  axilla,  na 
incision  is  made  along  and  below  the  border  of  tlie  pectoraiis  ttiiijor 
muscle,  extending  as  far  as  the  arm.  The  integument  below  this  inrision 
should  l>e  dissected  up  from  tlie  underlying  areolar  tissue  down  to  the 
posterior  fold  of  the  axilla,  bhxnt  retractoi-s  placed  above  and  lieloff, 
and  the  edges  of  the  wound  separated  as  widely  as  po.ssible.  It  i.<  wl- 
visiible  to  i-emove  the  adipose  tissue  which  fills  in  this  space  along  »ith 
tlie  enlarged  glands.  The  chief  danger  is  the  wounding  of  the  axillftO' 
vein  or  one  of  its  branches  so  close  to  the  main  trunk  that  airm.ivl* 
admirteil  or  the  ligature  have  to  be  applied  to  the  axillary  vein.  U  the 
dissection  is  made  with  blunt  scissors  curved  on  the  tint,  keeping  th«  ««• 
vex  surface  nearest,  the  vein,  and,  if  the  vessel  is  approached  frotn  the 
scapular  border,  tins  danger  may  be  avoided.  In  this  rt-gion  the  swh- 
scapular  vein  is  easily  recognized,  and  may  be  followed  toward  thelai^pf 
trunk.  In  the  lower  porti(tn  of  the  axilla  the  brachial  fa.^icia  pnuecw 
the  vein.  If  the  enlarged  glands  extend  high  up  in  the  axilla,  ih?  f*^- 
toralis  major  and  minor  should  be  cut  across  and  a  clean  dissecuoo 
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mndo  as  liiffh  as  the  clavicle  if  necessary.  When  a  hai-d  glainl  is  found 
IWng  dire^'tly  njxm  the  sheath  of  the  vein,  it  may  be  removed  by  the 
thumb  and  fini^er-nail.  AVlien  workin^j;  close  to  the  axillary  vein  and 
artery,  all  heemoiThage  may  be  avoided  by  applying  forceps  on  each  side 
of  the  track  of  the  incision  before  the  scissors  are  used,  and  immedi- 
ately tying  the  tissues  jtrrasiM_^d  with  catgut.  Occasionally  the  vein  will 
be  found  so  studded  with  metastatic  foci  that  removal  withont  injury  to 
this  vessel's  wall  is  impossible.  When  this  condition  exists,  either  the 
operation  will  have  to  be  abandtmcd  or  the  vt-in  and  its  brjinches  tied 
above  and  btlow  the  neoplasm,  and  the  intermediate  portion  exsected. 

In  one  of  my  cases  this  operation  was  performed.  The  axilUiry  vein 
was  tied  near  the  clavicle,  and  the  brachial  just  below  the  tendon  of 
tlie  pectoralis  major,  and  double  ligatures  to  all  intervening  branches. 
The  neoplasm  had  not  recurred  two  years  after  the  operation.  The 
venous  circulation  was  well  established  through  the  cephalic  vein.  The 
patient  was  in  excellent  health.  When  the  operation  is  completed,  a 
drainage-hole  should  be  made  from  the  deepest  portion  of  the  wound 
(estimating  this  from  the  position  the  patient  is  to  assume  after  the 
oi>eration)  by  carrying  the  tip  of  a  closed  dressing- forceps  through  the 
tissues  until  the  skin  along  the  axillary  border  of  the  scapula  is  lifted 
by  the  instrument.  This  sliould  be  incised  and  the  hole  enlaiged  by 
separating  tlie  jaws  of  the  ft)rceps.  A  good-size<l  rubber  drainage-tube 
should  Iw  pulled  through  from  below  as  the  forceps  are  withdiuwn.  As 
much  of  the  wound  is  closed  by  sutures  as  possible,  a  final  in-igation  of 
l-to-3(KKl  sublimate  is  made,  a  loose  tli'essing  jiluced  in  the  open  jwrtion 
of  the  wound,  and  the  usual  dressing  of  gauze  aud  borated  cotton,  and 
protective  placed  over  all. 

AVhen  a  benign  tumor  is  to  be  enucleated  fi*om  the  breast,  the  incision 
may  usually  be  made  along  the  crescentic  fold  at  the  lower  l)order  of 
this  organ,  the  gland  turned  up,  the  tumor  removed,  and  the  breast  re- 
Rtorfd  to  its  ff)rmer  position.  The  scar  is  concealed  in  the  natural  fold 
between  the  integument  of  the  thorax  and  the  breast. 

Ahftrexs  of  the  thoracic  walls  usually  ivsuUs  fi-om  ostitis  of  the  clavi- 
cle, stern?im,  ribs,  scapula;,  or  vertebrse,  or  enchondritis  of  the  costal 
cartilages.  If  not  incised,  they  o|>en  spontaneously  through  the  integu- 
ment and  discharge  pns  and  at  times  particles  of  bone  and  other  de- 
tritus. Spontaneous  cui*e  may  occur,  although  this  is  the  exception. 
Sinuses  usually  result^  and  continue  until  the  disea^sed  tissues  are  ex- 
cised. The  most  common  seat  of  ostitis  is  in  the  sternum  and  the  sternal 
ends  of  the  ribs.  The  indications  in  treatment  are  to  lay  the  sinuses 
open,  carefully  following  each  to  its  terminus,  scrape  the  indurated 
lining  membrane  away  with  a  scoop,  and  i"emove  all  dead  bone  by 
scraping  with  the  Volkmann  spoon  or  exsection  in  mass.  Oi>ening  into 
the  ph'ura  or  mediastinum  should  be  avoided.  When  the  abscess  leads 
behind  the  sternum,  as  in  a  ca.se  which  came  under  my  care,  a  segment 
of  this  bone  should  be  removed  in  order  to  expose  and  drain  the  canty. 
In  HXse4'tion  of  a  portion  of  one  or  more  ribs,  the  incision  should  be 
made  along  the  center  of  the  bone,  the  i>eriosteura  lifted  with  the  ele- 
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Tator  (first  from  the  anterior  surface  and  then  from  behind),  and  the 
bone  divided  with  the  exsector  or  cutting-forceps.  All  of  these  wounds 
should  be  packed  with  sublimate  gaui&e. 


^^ 
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Fio.  fiSS.— PortioDs  of  the  left  darlclo  itmoTed  on  Mcouiit  of  uetlUs. 

Exsection  of  the  clavicle  may  be  demanded  in  ostitis  of  tliis  bone. 
In  a  case  operated  upon  by  myself  for  necrosis  resulting  from  a  disloca- 
tion at  the  sternal  end,  the  incision 
extended  the  entire  length  of  the 
bone,  and  the  excision  was  subpe- 
riosteal throughout.  A  new  and 
strong  clavicle  formed,  with  i>erfecl 
motion  at  the  sternal  and  acn>roial 
articulations.  Tlie  shortening  was  a 
liiMe  less  than  one  inch.  Six  jean 
after  the  operation  the  function  of 
the  injured  side  is  perfect  (Figs. 
f)28,  rj29). 

Empyeina.—Pw^  may  collect  in 
the  pleural  sac  as  a  circumscribed 
abscess,  or  exist  in  the  general  cav- 
ity of  the  pleuiu. 

The  diagnosis  may  be  determined 
fn>m  the  elevation  of  temiterature 
usually  present,  by  dullness  on  per- 
cussion over  the  fluid,  and  by  aspi- 
ration, using  the  smaller  needles. 
The  treatment  consists  in  evacuation 
of  the  purulent  contents  with  the  as- 
pirator, or  by  incision.  If  the  symp- 
toms of  septic  absorption  are  not  urgent,  aspimtion  may  be  trietl  and 
repeated  at  inten'als  until  recovery  ensues,  or  until  a  failure  of  this 
method  is  demonstrated.  The  contents  of  the  pleural  cavity  should  not 
be  too  rapidly  evacuated.  Fatal  syncoiM>  has  occurred  in  several  in- 
stances during  this  operation.  Incision  should  be  done  in  all  ui^gent 
cases,  and  in  those  instances  in  which  aspiration  fails.  The  object  of 
this  operation  is  to  drain  the  cavity  of  the  abscess  at  its  most  dependent 
portion.  An  effort  should  be  made  to  determine  tlie  lowest  jxtint  by  the 
introduction  of  the  needle  in  several  of  the  intercostal  spaces.  The 
opening  should  be  made  about  opposite  the  center  of  the  ril),  preferably 
a  little  posterior  to  the  middle.  The  incision  should  bo  in  the  intercostal 
space,  halfway  l>ehveen  the  ribs.  When  the  co^^tal  pleura  is  divided,  it 
will  be  indicated  by  the  escape  of  pus  and  the  entrance  of  air.     i'ai 


Fio.  539. — The  iiuthor'i  o»ip,  in  which  u  new  cbtv- 
ifllti  WW  formed  ftftor  iiub])crioflWal  ozcifioD. 
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Ipse  of  the  lung  of  the  nffeoted  side  follows.  As  soon  as  the  incision 
leompleted  the  finger  of  the  operator  ehouUl  he  introduced  in  order  to 
nine  if  the  iipeninj;  is  near  the  hottoni  of  the  cavity.  If  not,  it  is 
iliy  advisable  to  make  a  aenond,  or  counter  opening,  on  a  lower  leveL 
A  drainage-tube,  or  p!¥fei'ai)ly  two  tubes,  are  ciin-ied  side  by  side  in  at 
wpnf<ening  and  out  at  tlie  other,  andsecnre<l  by  tiinwiixidn  with  safety- 
If  u  single  opening  is  made,  the  double  tube  should  always  be 
The  cavity  should  now  be  washed  out  Mith  l-to-3000  sublimate, 
"ted  a  dressing  applied.  Later,  a  stronger  sobition  may  be  used.  I  have 
epwitedly  irrigated  with  1-tolOOO  sublimate,  with  no  poisoning. 

If  the  ribs  are  so  close  together  that  free  drainage  can  not  be  secured, 
[portion  of  one  rib  should  be  exsected.     The  opening  should  be  lai^e 
DDgh  to  admit  the  index-linger. 
rObtitis  or  other  diseases  of  tlie  scapula  do  not  require  especial  con- 
flcration.     Ilemoval  of  any  portion  or  all  of  this  organ  may  be  effected. 


WorNi>s  OF  THE  Chest. 

Wounds  of  the  chest  are  divided  into  penetrating  and  non-penetrat- 
A  penetrating  wound  is  one  wliich  ojxina  into  the  pleural  cavity 
•mediastinum.     Pneumotliorax,  with  haemorrhage  into  the  pleural  sac, 
8j  occur,  however,  without  an  exterual  opening,  as  when,  after  a  cf)n- 
,  of  the  chest  a  rib  is  fmctured,  causing  nipture  of  the  intercostal 
and  penetration  of  the  lung. 
OoiUfised  wounds  of  t!ie  chest  may  be  accompanied  by  fracture  of  the 
lacerations  of  the  muscles,  or  followed  by  pleuritLs  with  or  withont 
[ther  of  the  above  complications. 
Non-penerrating  wounds  of  the  chest,  whether  incised,  lacerated,  or 
Dccured,  are  treated  as  directed  for  such  lesions  in  other  parts  of  the 
iy.    The  same  may  be  said  of  gunshot-wounds  which  do  not  involve 
fbouy  framework  of  tbe  thomx  or  piiss  into  the  cavities. 
Peimf rating  wounds  of  the  thorax  are  dangerous  in  proportion  to  the 
>  of  the  entering  substance,  the  direction  and  depth  of  the  track  of 
*  wound. 

Punctured  wounds,  not  involving  the  heart  and  great  vessels,  are  not 
ally  fatal,  while  death  is  apt  to  follow  even  small  lesions  of  these 
niLs.  Incised  wounds  are  more  dangerous,  while  ^ttw^/to^wounds  are 
I  j^ver  li.*sion3. 

Passing  in  any  direction  into  or  through  the  mediastinum,  a  gunshot- 
ad  is  apt  to  inflict  fatal  violence.    In  the  lungs  and  pleurte  the  prog- 
rf.s  is  not  so  grave,  being  proportionate  to  the  size  of  the  missile  and 
[the  nearness  of  its  approach  to  the  great  vessels  at  the  root  of  the 

[-\gnin,  if  a  rib  is  fractured  at  the  jtoint  of  entmnce,  the  gravity  of 
I  prognosis  is  increased  from  the  lodgment  of  particles  of  bone  driven 
?o  the  Inng.     Wounds  produced  by  missiles  of  small  caliber,  not  fatal 
lin  a  few  hoars,  are  apt  to  end  in  recovery. 
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Diagnosis, — Penetratin;t;  wounds  of  the  chest,  involving  the  Inng,  are 
accompanied  almost  always  by  bleeding  from  the  month,  dyspnoea,  and 
by  the  passage  of  air  in  and  out  through  the  wound  with  each  n'spiru- 
tory  act.  The  dyspncpa  is  due  to  blood  in  the  bronchial  tubes  and 
trachea,  and  often  to  partial  coUapse  of  the  lung,  which  is  cansed  by  the 
entrance  of  air  throiigli  the  wall  of  the  thomx. 

The  admission  of  air  to  the  pleural  sac  does  not-,  however,  always 
follow  a  penetrating  wound,  on  account  of  its  small  sixe  or  the  vah-ular 
arrangement  (jf  the  tissues  through  which  it  passes. 

Shock  is  usually  profound  if  the  lung  is  wounded.  A  wound  of  en- 
trance and  exit,  with  the  pleura  and  lung  directly  l>etween,  indicates 
lesion  of  these  organs.  Occasionally,  however,  a  ball  strikes  against  a  rib. 
is  deflected,  nnd  sweeps  around  the  chest  beneath  the  skin  and  makes  ira 
exit  at  a  remote  point  without  entering  the  pleural  cavity. 

Treatment. — The  arrest  of  hjemorrhage  is  the  inime*Ual^  indicarJCD. 
Tliis  may  be  hastened  by  deligatiou  of  the  extremities,  already  desfriM 
on  page  74. 

Any  bleeding  from  the  vessels  of  the  thoraric  wall  should  be  arn-^r^I 
by  the  ligatore.  Foreign  bodies,  fragments  of  Ltone,  etc.,  uc^ir  the  wnuuil 
of  entrance  or  exit,  should  be  removed.  When  hernia  of  the  Inng  occim 
if  seen  before  strangulation  has  taken  places  it  sliould  be  irrigated  witfc 
l-to-6000  sublimate  solution  and  reduced.  If  gangrenous,  the  protrudii 
mass  should  be  tied  with  the  elastic  ligature  and  the  dead  portiuo 
moved. 

Uncomplicated  wounds  of  small  size  should  be  closed  at  once  by 
iodoform  and  sublimate  gauze  dressing,  well  applied.  If  symptouw 
empyema  follow,  an  opening  may  be  made  for  drainage,  provided  i 
the  pivsr-ni'H  of  pus  is  demonstrated  by  the  wspinitor. 

In  roniplicated  wounds,  where  the  opening  is  large,  or  where 
ments  of  bone,  clothing,  or  any  foreign  substance  has  been  driven 
the  plenra  and  lung,  it  should  be  kept  open  for  dminage  and  treated 
irrigatifin,  as  directed  for  empyema. 

In  wounds  of  the  heart  the  right  auricle  and  ventricle  are  nuist 
quently  injured.     Punctured  wounds  are  less  apt  to  prove  fatal  tlitf! 
those  pmduced  by  gun-missiles.    Fischer  has  collected  four  hnndwl  flfl4: 
fifty  two  cases  of  wounds  of  the  heart,  with  seventy-two  recoveries.* 

The  symptoms  of  injury  to  the  heart  are  those  of  profound  sh'vi^ 
The  pulse  is  irregulax*,  and,  if  there  is  haemorrhage  into  the  pe^i^•o^tiu^^| 
and  mediastinum,  symptoms  of  pressure  on  the  heart-muscle  are  w* 
evident. 

The  means  employed  to  arrest  internal  hiemorrlmge  elsewhere  may  t< 
used  here.     Quiet  should  be  enforced. 


'  "  Arcliv  fftr  t,Iiai8cbQ  Cblrnrnie/'  18G8. 


Thf  S^omarh. — Gaatrostomy^*  which  op^^ration  has  lit^t^n  df'smhed  in 
the  article  on  <psophap«*al  stricture,  is  rp<iuireil  itcniNiunally  in  the  removal 
U  fiiTpi^  bcKlies  whioli  ha\'e  been  carried  into  the  stomach  and  can  not 
find  un  exit  through  fh*^  pylorus  or  be  ejected  in  the  act  of  vomiting. 
Aithiiush  a  considenihle  degi^ee  of  tolerance  may  be  y>resent,  if  the  size 
iBtl  stuij)e  of  the  foi-eipn  body  are  such  that  the  probability  of  its  re- 
moval by  natnrnl  means  is  remote,  tlu*  stomach  should  be  opened. 
Till'  method  of  procedure  is  the  same  as  that  ah"eady  describe<l.    Since 
f  iphacrusis  patent,  the  stomach  should  be  thoroughly  washed  out 

b|itb  «arm  water  introduced  by  means  of  the  opsoplia^ifeal  tube  an<l  the 
"pimp.  No  solid  food  should  be  allowed  within  twelve  houi*s  of  the 
bcision  into  the  wall  of  this  organ.  Tliis  double  precaution  will  pre- 
Tent  the  other\Tlse  possible  escape  of  invested  matter  into  the  peritoneal 
OTity.  The  stomach  should  not  be  opened  until  it  has  been  securely 
witchwl  to  the  ed^es  of  the  wound  in  the  abdominal  wall,  as  heretofore 
directed.  The  foreign  body  may  he  felt  with  the  finger  and  extracted 
with  a  pair  of  dressing-forceps.  The  opening  should  not  be  closed  at 
onct\  but  allowed  to  heal  by  granulation. 

fMstrosiomy  may  also  be  justitiable  in  certain  cases  of  stricture  of 
tV  pylorus,  in  which  at  least  temporary  benetit  may  be  obtained,  by 
dihitation  of  the  slrictui*e  by  the  finger  inti-oiluced  through  the  stomach. 
Or  by  mechanical  means  used  in  the  same  way.     An  incision  about  five 
"'^  1  ^  ID  leugth  should  be  made  from  the  apex  of  the  ensiform  cartilage 
'  ani  and  to  the  right,  ]iaralle|  with  and  about  one  inch  below  the 
*in*e  of  the  right  costid  carlihiges.     On  account  of  the  over-distention  of 
Tin,  the  pylorus  may  be  farther  to  the  right  of  the  linea  alba  than 
L     The  incision  in  the  abdominal  wall  should  be  free  ;  the  stomarh 
^nift-n  into  the  wound,  and  a  longitudinal  incision  from  one  to  one  and 
[half  inch  in  extent  made  on  its  anterior  wall  near  the  pylorus.     The 
;m  should  Iw  introduced  gradually  and  forcibly  into  the  strictui-e. 
the  slenosis  is  so  great  that  the  linger  can  not  l>e  used,  the  dressing- 
steeps  or  any  dilating  instrument  may  l>e  substituted.     After  the  dila- 


Ui 


*  Tlitf  opentiiini  of  im^rostomv  ntnl  gaitlrotoiiiy  diflTor  only  in  tliis,  that  tlio  former  ie 
*''l'inli-ii  to  b*j  more  or  lew  |M?rmnneiitly  used  for  the  introduction  of  DonrisbineDtt  while  tbe 
'^z  1*  vltticr  closed  at  oace  or  alluwvd  to  dose  iu  a  sliort  tiiue. 


478 


A  TEXT-BOOK  ON   SURGERY. 


tation  is  romplete<l  the  incision  in  the  stomach  slioiild  be  closed  by  Lem- 
bert's  suture.  If  the  oittration  shall  have  proceeded  thus  far  and  the 
pylorus  found  to  be  occluded,  or  so  nearly  closed  that  the  p:issage  of 
ingestii  is  impossible  and  irs  dilatation  can  not  be  sacceaafnlly  a-ccom- 
pushed,  one  of  two  prcx-edures  may  be  adopted:  1,  exsectiun  of  the 
pylorus:  2,  gastroenterost&mi/. 

Exsection  of  the  pylorus  ( pylorectopiy)  for  malignant  disease  involves 
almost  of  necessity  a  i-euioval  of  a  portion  of  the  lesser  end  of  the  stom- 
ach {fjastrectomy)  with  the  diseased  portion  of  the  duodenum.  Even  for 
intiammatory  stricture  (contractions  after  ulcer,  etc.)  simple  pylorectomy 
is  scarcely  p^issible. 

The  operation  is  preceded  by  washing  ont  the  stomach  ^vith  warm 
water  once  a  day  for  several  days,  and  a  thorough  irrigation  just  before 
it  is  incised.  A  purgative  to  clear  out  the  int<^stinal  canal  is  scarcely 
necessary,  since,  as  a  rule,  only  liquids  pass  through  the  stricture.  The 
most  careful  antiseptic  details  should  be  carried  out.  The  center  of  the 
incision  through  the  abdominal  wall  should  be  immediately  over  the 
recognized  position  of  the  part  to  be  excised.  If  a  neoplasm  is  present, 
it  may  be  readily  located  by  palpation.  If  no  appreciable  tumor  exists, 
the  pylorus  will  be  found  just  to  the  right  of  the  median  line  about  the 
level  of  the  costal  cartilages,  curving  downward  on  tlie  light  side  of  the 
ensiform  appendix  (^Hg.  530) ;  the  incision  should  extend  from  near  the 
apijendix,  parallel  with  and  abijut  one  inch  fiom  the  border  of  the  cos- 
tal cartihigcs  of  the  right  side.     It  should  be  about  five  inches  iu  length. 

All  hffimorrhage  should  be  arrested  before  (he  pjirietul  layer  of  tlie 
peritonieum  is  incised.  When  this  is  done,  the  finger  should  be  intro- 
duced and  the  pylorus  located  by  following  along  the  anterior  smooth 
surface  of  the  stomach,  beneath  the  overlappiug  free  biuxler  of  the  liver. 
If  it  be  discovered  that  the  incision  is  not  sufficiently  free,  a  large  flat 
sponge  should  be  placed  in  the  abdomen  between  the  edges  of  the  wound 
and  the  viscera,  to  prevent  the  escajie  of  blood  into  the  cavity  while  the 
opening  is  being  enlarged.  The  wound  should  be  widely  dilate<l,  the 
liver  and  gall-bladder  held  up  out  of  the  way  (care  being  taken  not  to 
wound  this  friable  and  vascular  organ),  and  the  parts  to  be  removed 
brought  into  view. 

Having  determined  the  extent  of  stomach  and  duodenum  to  l>e 
removed,  these  organs  should  lie  lifti^d  as  far  as  possible  into  the  wound, 
and  the  omental  attachments,  on  bolh  curvatures,  divided  between  two 
rows  of  catgut  ligjitures  as  far  as  the  line  of  excision,  and  no  farther.  As 
soon  as  the  peritoneal  attachments  are  divided,  a  flat  sponge,  which  has 
been  taken  from  a  vessel  containing  Tiuersch's  solution  warm  (boracic 
acid,  grs.  iv ;  salicylic  acid,  gr.  j ;  water,  grs.  500),  and  squeezed  fairly 
dry,  should  be  placed  under  the  parts  to  be  excised  in  order  to  jirevent 
blood  or  other  matter  from  getting  into  the  peritoneal  cavity.  The  wall 
of  the  stomach  is  next  cut  thi-ough  in  a  tiunsverse  direction,  and,  when 
a  sufficient  (ipening  has  been  made,  all  fluids  or  other  matter  should  Ite 
removed  by  small  soft  sponges  attached  to  holders.  Some  o]>erators 
apply  a  clamp  across  the  stomach  just  above,  and  to  the  duodenum  just 
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Fio.  631.— Tlic  Czrmy-T,(!m- 
bcrt  HUluTp.  T)k<  u|)i<i-r 
suture  in  I.emlx!rt'a,  liui 
lower  is  C'Mrny's. 
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used  are  fine  iron-dyed  sUk,  small  needles  half-curved  and  perfectly 
round  on  secrion,  and  the  needle-holder. 

The  method  of  closure  i»  by  the  Csern^/'Lembert  suture  (Fig.  531). 
The  first  row  axe  inserted  from  the  inner  side,  the  needle  passing  ooijr 
through  the  mucous  membrane  and  submucoostw- 
sue,  but  not  including  the  peritonffium.  Thepos- 
terior  half  of  the  wiiund  should  l)e  dosed  fizst 
-^^^_j^^^_ .  The  outer  suture,  which  is  tluit  of  Jjemlieri,  passa 
V^WmjIP^  beneath  the  peritoneal  covering,  practically  run- 
ning through  the  miiHCular  layer,  but  do4»s  not 
j>ierce  the  muccms  membrane.  The  needle  is  tn- 
ti*o(iuced  on  one  side  three  sixteenths  of  an  inch 
from  the  cut  edge  of  the  viscua,  and  is  madejd 
eraarge  one  sixteenth  of  an  inch  from  the  margin  (passing  alwut 
eighth  of  an  inch  beuejilh  the  i^H.'iitonejU  coat).  It  is  then  carrii**!  to 
opposite  side  and  intivxluced  in  the  same  manner  one  sixteenth  of  ao 
inch  from  the  cut  edge  and  brought  out  one  eighth  of  an  inch  farther  ol 
This  suture  should  be  repeated  every  eighth  of  an  inch.  As  fa-' 
troduced  the  ends  should  bo  tied  together  and  intrusted  to  an  a^  i 
The  sntnres  are  not  finally  tied  nntil  all  are  inserted,  and  are 
secured  from  al)ove  downward. 

AVhen  the  upper  portion  of  the  aperture  in  the  stomach  is  closed,  tb6 
^  sutures  should  be  carried  from  the  edges  of  the  remaining  a|>ertnream0 
to  corresponding  points  upon  the  duodenum,  and,  wlien  the  entire  cir- 
cumference is  completed,  should  be  tied  and  cut  off  close  to  the 
Aft«r  a  careful  cleaning  of  the  peritoneal  cavity,  the  edges  of  the 
toneal  layer  of  the  abdominal  wall  are  bn^)ught  together  with  en 
sutures,  while  silver  wii-e  or  strong  silk  sutures  are  carried  through 
integument^  muscles,  and  fascia  down  to  the  peritonseum,  and  the  wi 
closed.     The  stomach  should  be  kept  at  rest  for  the  first  day  or  iwfl. 
An  enema  of  beef-tea  and  whisky  should  be  given  every  four  or  firt 
hours.     From  two  to  four  ounces  of  the  former  to  oj-ij  of  the  laOff 
may  be  administered  at  each  injection.     Crushed  ice  in  nroderatpqwifr 
titles  may  be  given  in  the  mouth.     After  two  days,  milk  and  liiiuiil  fi 
in  small  quantities  may  l:>e  given  by  the  mouth,  and  solid  f<KKi  by 
tenth  day. 

Gastroenterostfymy  is  an  operation  in  which  an  opening  is  estahl 
between  the  stomach  and  some  point  along  the  small  intestine,  iw 
the  xipper  portion.     On  account  of  the  position  of  the  duodenum  and 
relations  to  the  pancreas  and  gr»?at  mesenteric  vessels,  it  can  not 

s  ized.    The  nearest  loop  of  the  jejunum  should  be  selected.    In  Wu 

operation  (Fig.  532)  the  stomach  was  opened  a  finger's  breailth  above  tta 
attachment  of  the  gastni-cdiic  omentum  to  the  greater  cun'atnn?- 
incision  was  in  the  long  axis  of  the  organ,  and  measured  five  cen 
tres  (about  two  inches).     A  similar  incision  was  made  in  the  nearest  lo<^ 

*  This  operation  ras  porformeil  in  the  esse  of  a  patient  in  whom  there  was  a  cafl'^<''*^ 
pylorus  too  larpo  to  1>o  excised.    The  man  reoovered  and  was  much  iuiproved.    »(.< 
nir  Ohirwgie,"  >*o.  45,  1881,  p.  700. 
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Fio.  SS2.— Wolflci's  opcratioD  for  (roflbno-entcriMtonif . 


of  small  intestine  opposite  to  the  mesenteric  attachment.    The  posterior 
wall  of  the  wound  in  the  intestine  was  tirst  stitched  to  the  corresponding 
^9dge  of  the  incision  in  the  sti^mach,  and  the  operation  completed  by 
liting  the  anterior  walls.     Car- 
Iwlized  tiat  ajwnges  were  placed 
beneath  the  organs  during  the  op- 
eration. 

The  incision  in  the  abdominal 
wall  in  this  procedure  may  be  the 
same  aa  that  for  exsecti(»n  of  the 
pylorus,  or  a  free  longitudinal  in- 
cision in  the  linea  alba  may  be  em- 
ployed. 

Exsection  of  the  pylonis  is  a 
difficult  ojiei-ation,  loquiring  a  most 
perfect  kmiwleUge  of  the  anatomy 
of  the  i»arta  involved,  and  a  thor- 
ough drilling  in  the  practice  of  intestinal  suture  and  the  management  of 
intra-abdominal  wounds.  The  long  duration  of  the  operation,  together 
wivh  the  already  weak  condition  of  the  patient,  renders  a  fatal  termi- 
nation very  prc»bable ;  and  if  dooe  for  malignant  disease,  and  recovery 
follow,  llie  recurrence  of  th*^  m'oplasm  is  sUniost  ctTtain.  For  malignant 
neoplasm  it  is  scarcely  justillable  ;  for  non-malignant  stricture  limited  in 
extent,  its  propriety  may  be  entertained. 

Tlie  operation  of  Wolfler  {ffasiro-enter ostomy)  is  more  simple,  requires 
less  time  in  its  executiijn,  and  offers  a  better  chance  of  recovery  and  pro- 
longation of  life.  By  this  procedure  the  food  acted  upon  by  the  gaisinc 
juice  pansos  into  the  small  intestine  and  then  meets  with  the  bile,  pan- 
creatic and  intestinal  juices. 

As  far  as  can  be  determined  by  the  study  of  a  limited  number  of 
cases,  dilatation  of  non-malignant  stricture  of  the  pylorus  is  a  justifiable 
operation.  If  the  stenosis  recurs  within  one  or  two  years,  and  if  the 
contraction  is  limited  in  extent,  the  surgeon  should  choose  between 
pylorectomy  and  gastpo-enterostomy.  Tf  the  ca\ise  of  the  stenosis  is 
cancer,  dilatation  can  only  produce  a  temporary  relief.  The  danger  of 
the  oi>eration  is  practically  as  great  as  in  gastro-enterostomy,  and  this 
last  procedure,  if  successful,  offers  the  best  hope  of  prolonging  life  and 
lesseninu  suffering.  When,  as  a  result  of  pyloric  stenosis,  life  Is  en- 
dangen^d  to  such  an  extent  that  operalive  interference  is  determined 
upon,  the  abdominal  wall  should  bo  opened  by  the  curved  incision 
above  given,  and  a  <"arefnl  examination  made.  If  malignant  disease  is 
discovered,  and  if  fn)m  the  size  and  api>earance  (tf  the  neopla^sm  iu- 
filtration  of  the  neighboring  tissues  has  taken  place,  or  if  the  neoplasm 
involves  tlie  stomach,  necessitating  if  exsected  the  removal  of  a  portion 
of  this  organ,  exsection  should  be  abandoned  and  gastro-enterostomy 
performed. 

J}uodenum. — Oiierations  upon  this  organ  must  be  chiefly  confined  to 
the  ux)x>er  portion  on  account  of  the  relations  of  the  bile  and  pancreatic 
81 
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ducts  to  the  middle  portion,  and  the  body  of  the  pancreas  and  great 
mest*nteric  vessels  to  the  lower  third. 

Duodciiostomy  has  been  performed  in  several  instances  for  the  reli^'f 
of  st<mo.sia  of  the  pylorus,  but  without  success.  The  incision  through 
the  abdominal  wall  is  the  same  as  in  pylorectomy.  Tlie  o|>ening  should 
be  made  in  the  upi>er  jwrtion  of  the  organ,  after  adhesions  have  bet-n 
secured  bj'  stitching  the  intestine  to  the  edges  of  the  wound  in  the  aln 
dominal  wall|  as  in  gastrostomy.  Digital  or  instnimcntal  dilatation  of 
the  stricture  is  done  through  the  tistukma  opening.  The  benefit  to  be 
derived  from  this  operation  is  less  than  that  after  gastro-enterostomy  or 
dilatation  of  the  pylorus,  and  is  fully  as  dangerous. 


Obstruction  of  the  Alimentary  Canal  below  toe  Pylorus. 

Partial  or  crjmplete  occlusion  of  Ihe  alimentary  canal  may  occur  from 
a  variety  of  causes,  namely:  1,  impaction  of  fecal  matter;  2,  foreign 
bodies;  3,  intussusception;  4,  volvulus;  5,  constriction  by  bands;  8, 
by  adhesions;  7,  omenfal  and  mesenteric  slits;  8,  diverticula;  9,  neo- 
plasms ;  10,  stricture;  11,  true  hemia. 

The  iniiKU'tion  of  ingested  matter  may  occur  at  any  part  of  the  ali- 
mentary canal,  although  this  accident  orcnrs  in  the  great  majority  o( 
cases  in  the  large  intestine.  The  caecum  and  ascending  colon  are  ibe 
most  common  seats  of  fecal  impaction,  the  sigmoid  tlexure  next  in 
order. 

The  Hymptoms  ujxm  which  a  diagnosis  is  made  are  the  presence  of  a 
tumor  in  the  line  of  the  colon,  which  is  not  painful  on  pressure,  maybe 
molded  by  firm  and  prolonged  compression,  is  movable,  has  formed 
gmdually,  and  has  a  history  (tf  constipation.  In  the  sigmoid  colop  and 
rectum  digital  exploration  will  demonstrate  the  nature  of  the  mass. 
Vomiting,  tenderness,  and  shock,  so  common  in  acute  obstruction,  are 
absent,  or,  if  present,  only  occur  in  the  latter  stages  and  in  extreme 
cases. 

The  treatment  consists  in  the  repeated  injection  of  warm  water  unlil 
the  bulk  of  the  tumor  is  softened,  when  laxatives  may  be  given  by  the 
mouth.  The  method  of  injection  is  as  follows :  Place  the  patient  in  tbe 
knee-elbow  position,  or  upon  the  right  side  with  tlie  i)elvis  elevated.  In 
this  position  the  pressure  is  in  great  part  taken  off  the  rectum,  and  a 
greater  degi-ee  of  tolerance  is  obtained.  If  tenesmus  results,  a  full  hypo- 
dermic injection  of  mor|ihia  should  be  administered.  The  fountain-irri- 
gator  is  the  best  inslnmient,  and  from  two  to  four  pints  or  more  may 
be  thrown  slowly  in  at  one  operation.  The  water  should  be  allowed  to 
remain  in  the  colon  as  long  as  possible.  When  the  impaction  is  near 
the  anus,  it  may  be  removed  with  the  finger  or  by  a  spoon. 

Foreign  Bodies. — Indigestible  substances  of  various  kinds,  intro- 
duced by  accident  or  intentionally,  at  times  pass  through  the  stomach 
info  the  intestinal  canal  and  become  lodged.  In  rarer  instances  they  ar» 
introduced  lhix>ugh  the  anus. 
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Biliary  calcyJi  which  have  passed  through  the  common  duct  into 
the  duodt'Uiim,  or  causing  nlcemtion  of  the  gall-bladder  and  duodenal 
wall,  enter  the  canal  in  this  manner,  may  also  cause  intestinal  occlu- 
sioiu  Again,  obstruction  has  been  caused  in  a  number  of  instances  by 
concretions  (enterolithes)  composed  of  magnesia,  iron,  or  any  inorganic 
matter  administered  for  a  long  period  of  time.  They  are  met  with  chiefly 
in  the  colon  as  a  solid  mass,  or  are  precipitated  upon  organic  and  indi- 
gestible matter  in  the  canal. 

The  symptoms  vary  with  the  suddenness  or  comi>leteness  of  the 
obstruction,  as  well  as  with  its  location.  Sudden  occlusion  is  accom- 
panied by  pain  of  a  colicky  and  violent  character,  usually  referred  to 
the  seat  of  the  obstruction.  Shock  is  also  present  in  acute  stoppage 
of  the  canal.  Vomiting  is  an  early  and  prominent  sjTuptom  of  occlu- 
sion of  the  small  intestine,  coming  on  at  a  much  later  period,  when 
the  colon  is  involved.  On  the  other  hand,  constipation  is  a  feature 
of  stoppage  in  the  large  intestine,  while  fecal  matter  in  varying  quan- 
tity may  continue  to  pass  per  anum  for  several  days  after  occlusion 
above  the  ileo-ccecal  valve.  In  arriving  at  a  diagnosis,  palpation  and 
percussion  will  be  of  value.  The  knowledge  of  tlie  accident  when  a 
btMly  has  been  swallowed  will,  of  colirse,  establish  the  clmracter  of 
the  occlusion.  Insane  or  hysterical  individuals  often  indulge  in  such 
practices.  Biliary  colic  not  infi-equently  precedes  occlusion  from  cal- 
culi which  escape  by  the  common  duct,  while  tenderness  in  the  region 
of  the  liver  and  dnodennm  must  be  present  in  a  varying  degree  in 
cases  of  perforation  of  the  duodenal  wall  by  large  calculi  fitim  the  gall- 
bladder. 

Tenderness  is  also  present  in  cases  where  delicate  sharp  objects  (pins, 
needles,  et<'.)  have  passed  thwugh  the  walls  of  the  intestine  and  aJ« 
wandering  in  the  (sivity  of  (he  peritonmum  or  in  the  ]ielvis. 

The  treatrneid  which  should  be  instituted  in  obstruction  by  foreign 
bodies  will  depend  in  great  part  upon  the  symptoms  which  ensue.  If 
the  (Miclusion  is  c^implete  and  the  symptoms  ai-e  alarming,  operative  in- 
terference should  not  be  delayed.  The  only  doul)t  which  may  be  thrown 
upon  the  propriety  of  operating  is  the  presence  of  shock  or  collapse  in 
an  extreme  degree.  If  this  condition  is  present,  moi'phine  and  whisky 
hyjKMlermirally  should  be  administered  in  the  effort  to  bring  about  re- 
action. If  no  urgent  symptoms  follow  the  presence  of  a  foreign  Inidy  in 
the  alimentary  canal,  exiK»ctant  measures  may  be  employed  in  the  hope 
that  it  may  pass  out  by  the  rectum.  AVhen  a  foreign  body  has  been 
swallowed  and  has  gtjne  beyond  the  stomach,  and  its  shape  is  known  to 
be  such  that  it  may  cause  perfonition  of  the  intestinal  w:dl,  or  that  the 
possibility  of  its  being  passed  thi*ough  is  remote,  it  is  tlie  wiser  policy 
not  to  lose  valuable  lime  by  procrastination,  but  to  operate  at  once. 
When  introduced  through  the  anus  or  lodged  in  the  rectum  or  lower 
portion  of  the  sigmoid  flexure  of  the  colon,  they  may  be  removed 
through  the  natural  opening. 

Intujt!iuwepii(m^  or  the  telescoping  of  one  i»art  of  the  intestinal  rnnnl 
into  another,  may  occur  at  any  portion  of  the  bowel  (Fig.  033).     It  is 
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met  with  in  the  following  order  of  frequency ;  at  the  ileo-colU'  region, 
the  lower  part  of  the  jejunum  and  Ileum,  and  the  colon. 

The  invagination  is  usually  from  above  downward  ;  in  rare  infitanfw 
fi-om  below  upward.     Very  exceptionally  both  conditions  exist  in  rlic) 

same  subject*    Itoe- 
nnrs  in  males  more  fw- 
quenily    than    in  f^ 
males,    and,   wbile  il^ 
may  be  met  wiili  at 
any  i)eriod  of  life,  yj 
is  macli  more  commo 
in    ohildr(.-n    than 
adults.    A  large  |n 
portion  of  cases  wet 
in  the  lirst  six  yearst 
life,  and  of  these  11 
first,  second,  and  tli 
yeai-s  are  most  prolific^ 
Intussusception  is 
usually  caused  by  spw- 
mtKlic    contraction  of 
a   limited    portion  of 
the  circular  niuwiilar 
fibers  of  the  intwtinal 
wall,  whereby  this  pcf* 
lion,  becoming  small 
er  and  firmer,  is  either ' 
overlajkped     and    in- 
cluded, by  the  part  in-^ 
mediately    below, 
falls  into  it.    Pamlysis  of  the  circular  muscle  would  pv(Mluce  thflan 
condition.     It  may  result  from  tlie  dragging  of  a  neoplasm  develojied  i* 
the  wall  of  the  gut,  from  the  lodgment  of  a  foreign  body,  or  fecal  matter, 
luvagination  maybe  acute  or  chronic,  may  cause  complete  o^litt^l^ 
tionatonop,  or  only  pai'tially  ocdude  the  intestinal  canal  durioff  its  en- 
tire exisfenre.     The  character  of  the  syuijitoms  will  in  part  depend  npofl 
the  location  of  the  accident. 

AVhen  tlie  ileum  and  ccEcum  are  involved,  the  symptoms  of  obst^l^ 
tion  are  moi-e  acute.  In  subacute  and  chronic  cases  the  colon  is  aMiallf 
inv(dved. 

The  symptoms  of  intussusception  may  be  those  of  acute  or  gndw 
obstruction,  as  the  invagination  is  acute,  subacute,  or  chronic. 

In  general,  pain  is  present^  and  is  continuous  or  spasmodic,  twin' 
referred  to  the  region  in  which  the  legion  exiiiJt.s,  Tenderness  is  «'■* 
present  at  first,  but  is  developed  as  the  intiammatory  changes  in  ilieiB- 
testiae  and  peritomeum  appear.    Vomiting  occurs  early  when  the  ob- 
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Fio.  $]\&. — tntumuKOPpttfin  of  the  jejunuin.     a,  iDtcmfll  cylindn*. 
6,  Middle  cylinder,    e,  Kxternal  cylioder,    (AfU>r  Treves.) 


•  "  Intettinal  Obitmction,"  liy  Frederick  Trere«.    Ua.  Son*  &  Cg,,  PUUodelpIiin.  l»i 
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jtruction  is  in  the  small  intestine,  nnd  later  when  the  large  intestine  ia 
involved.  Tenesmus  exists  in  a  certain  proportion  of  caaes»  and  is 
especially  apt  ta  (irvnr  in  intiissuRception  in  the  colon.  Fecal  matter 
may  pass  in  complete  obstruction  ahove  the  colon  until  the  contents  of 
the  lai-ge  intestine  are  evacuated,  and  may  persist  thronghout  the  attack 
when  the  occlnsion  of  the  gut  is  only  partial.  Mucus  and  blood  are  dis- 
charged in  those  ca.ses  in  which  tenesmus  is  extreme, 
■  The  symptoms  of  shock  and  collapse  are  present  early  in  the  history 
of  a  majority  of  all  cases.  The  tuniffaction  cause<l  by  the  invagination 
may  be  felt  tlirough  the  abdominal  wall  or  per  rectum.  Tiie  distention 
of  the  abdomen  is  not  great  when  the  lesion  is  in  the  jejunum  or  ileum. 
Bit  is  apt  to  be  present  when  the  colon  is  alTectcd. 

H  The  jyrognosts  is  always  grave.  Death  m^curs  in  70  per  cent  of  all 
Hcases,  being  about  equal  in  both  sexes  (Treves).  The  only  methods  of 
Brecoverj-,  if  left  to  nature,  arc  accidental  reduction,  slonghing  and  elimi- 
"nation  of  the  invaginated  gut,  or  fecal  fistula.  Accidental  reduction 
ran  only  take  i)lace  in  the  milder  varieties  and  in  the  earlier  stages,  be- 
fore adhesions  or  strangulation  have  occurred. 

Distenlicm  of  the  Intestine  by  gas,  or  assuming  a  suitable  position, 

I  might  reduce  the  invagination.    Sloughing  occui-s  in  a  certain  proporti(m 
of  cases,  the  dead  gut  being  pa.ssed  by  the  rectum.     Fecal  fistula  may 
form  in  very  exci^ptional  instances. 
Trealment. — The  conservative  treatment  consists  in  the  admiuistni- 
tion  of  an  anodyne  to  relieve  pain  and  spasm,  and  tlie  introduction  of 
tepid  water  in  volume  into  the  rectum  and  cohui.  with  invei-sion  of  the 
imtient,  or  the  employment  of  gas  or  air  in  a  like  manner.     If  the  lesion 
Hbt  recent,  and  if  it  is  located  in  the  large  intestine,  this  practice  should 
1)0  tried.     As  it  is  often  im^wssible,  and  under  all  conditions  extremely 
difficult,  to  overcome  the  resistance  of  the  iieoccecal  valve,  it  is  an  un- 
justifiable waste  of  time  to  attempt  a  reduction  by  these  measures  in  in- 
tussusception above  the  ileo-eolic  junction. 
^^     Tlie  objections  to  this  method  of  treatment  nuiy  be  formulated  thus: 
^b.  Tlie  administnition  of  opium  masks  the  symptoms  by  dnlllng  sensi- 
bility, and  may  induce  a  dangerous  if  not  fatal  i)rtv*rastination  of  more 
nulical  and  certain  measures.     2.  Distention  from  below  by  water,  gas, 
or  air — within  the  limit  of  safety  from  rupture — fails  to  reduce  an  invagi- 
nation in  which  strangulation  or  adhesions  have  occurred.    In  all  proba- 
^bility  only  the  mildest  forms  are  reducible  by  this  method,  even  when 
ao  adhesions  exist.     3.  It  fails  in  such  a  vast  majority  of  cases  that  it 
iduces  a  procrastination  in  surgical  interference,  and  of  itself  induces 
certain  amount  of  shock,  which  in  a  measure  detracts  from  the  prog- 
nosis after  abdominal  section. 

The  only  means  of  decreasing  the  heavy  mortality  following  intussus- 

?ption  is  in  abdominal  section.     It  is  important  that  the  operation  be 

deferred  too  Inng;  in  fact,  not  longer  than  tlie  recognition  of  the 

jn.     Within  the  first  twenty-four  hours  the  prognosis  will  be  much 

^ore  favorable,  and  tlie  danger  of  a  fatal  termination  will  be  increased 

with  each  day  tliereafter. 
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In  favor  of  alxlominal  section  it  may  be  said :  1.  That  a  death-rate  of 
70  per  cent  in  treatment  without  operation  justiiies  surgiail  intei-ferent***. 
2.  It  is  now  well  known  tliat,  in  a  patient  not  exhausted  by  asthenia  or 
prolonged  suffering,  exploration  of  the  abdominal  cavity  under  careful 
antiseptic  pi-ecantions  is  attended  wiih  little  danger,  and,  in  the  earlier 
hours  of  intestinal  obstruction,  it  does  not  add  much  to  the  gravity  of 
the  prognosis.  3.  If  recovery  by  sloughing  occurs,  stricture  of  the  in- 
testine is  always  to  be  considered  as  a  probable  sequel.  If  the  invu^n- 
nation  is  reduced  early,  or  if  exsection  is  pmcticed,  stenosis  will  rarely 
occur.  4.  In  the  rare  cases  of  recoverj-  by  fecal  iistula,  operative  inter- 
ference is  ultimately  demanded. 

VolmiluXy  ov  twisting  of  a  loop  of  intestine,  occurs  usually  in  the  sig- 
moid flexure  of  tlie  colon,  although  the  remaining  portions  of  the  colon, 
or  ccecum  and  small  intestine,  may  be  occluded  by  this  accident.  The 
loop  may  become  twisted  u])on  itself  at  its  mesenteric  attachment,  or 
one  loop  nuiy  be  twisted  over  a  second.  The  lust  variety  is  ukuv  apt  i(» 
occur  in  the  ileum  and  lower  jejunum.  The  principal  cause  of  volvulus 
is  an  abnormally  long  mesentery,  allowing  unusual  freedom  of  motion  to 

the  loop  of  intestine  which  is  attached  to  it.    This  defect  may  be  congeni 

tal  or  acquired.    Constipation  and  the  habitual  distention  of  the  sigmoii^M 
flexure  by  fecal  matter  is  probably  the  most  frequent  cause  of  elongatir 
of  the  meso-colon  and  inci'eased  length  of  this  part  of  the  large  intestine 
It  occurs  more  frequently  in  men  than  in  women,  and  is  met  with 

adults  more  than  in  children.    AV'hen  the  conditions  are  favorable,  a  suit 

able  iK)sition  or  an  accident  in  movement  is  sufficient  to  i-otate  the  looy ^ 

on  its  axis,  causing  occlusion  by  the  weight  of  the  loop  and  mesenter)- 
brought  to  bear  upon  a  limited  surface.    The  symptoms  of  volvulus  aPcS— s 

those  of  acute  intestinal  obstrucrion.    Pain  similar  to  that  of  colic  is  pres- 

ent  from  the  start.  Constipation  is  the  rule,  and  indicates  the  sigmoiiK- 
colon  as  the  seat  of  the  lesion.  Tenesmus  is  present  in  a  certain  numbei^"^ 
of  cases,  and  is  additional  evidence  that  the  colon  is  involved-  Disten 
tion  of  the  abdomen  to  an  extreme  degree  occurs  in  a  large  proportioi 
of  cases,  developing  more  rapidly  in  volvulus  of  the  colon.  Vomiting  i^ 
rrnvly  present  uutil  late  in  the  history  of  the  case,  and,  when  it  appears 
early,  it  suggests  obstruction  in  the  small  intestine.  A  condition  of  shcfclo 
more  or  less  profound  supervenes  if  relief  is  not  obtained.  Diminution^ 
in  the  quantity  of  urine  is  i)resent  in  a  certain  proportion  of  cases. 

The  prognosis  is  fatal  probably  without  exception  in  every  case  oE' 
complete  volvulus.     Strangulation  of  the  loop  and  enonnous  distention, 
of  the  part  involved  occur. 

Treatment. — If  the  symptoms  point  to  the  sigmoid  flexure  or  colon 
as  the  seat  of  the  twist,  the  introduction  of  warm  water  into  the  rectum 
is  indicated.  The  jmtient  should  be  placed  in  the  knee-elbow  jyosition. 
The  introduction  should  be  made  gradually,  and  may  prove  successful 
in  recent  cases  where  adhesions  have  not  occurred,  or  where  the  disten- 
tion of  the  gut  is  not  too  great.  If  this  measure  is  not  successful  within 
a  few  hours,  abdominal  section  should  be  performed,  the  hand  intro- 
duced, and  the  loop  untwisted. 
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onfilriction  hy  Bands. — Bancls  of  cicatricial  tissue  resuUinf?  from 

poitonitia  cause  intestinal  obstruction  in  a  certain  proportion  of  cases. 
This  accident  uccurs  chieHy  in  adults,  about  equally  in  both  sexes,  l>eing 
doe  lo  pelvic  infiammatinns  in  women  and  to  typhlitis  and  traumatic 
peritonitis  in  men  (Treves).  The  bands  vary  in  len^t'^  breadtli,  and 
piiiuts  of  attachment.  The  loner  jejunum  and  ileum  are  involved  in 
ilmwi  all  cases.  The  symptoms  are  in  general  those  of  acute  obsti-uc- 
tiimof  the  small  intestine.     Pain  is  violeut  in  the  beginning,  and  in  the 

r"  rity  of  cuseH  is  refen-ed  to  the  part  involved.  Vomiting  is  an  enrly 
persistent  symptom,  and,  as  is  common  in  obstruction  above  the 
iloo^cDcal  valve,  is  apt  to  be  stercoraceous.  Shock  ia  usually  more 
prominent  in  this  form  of  occlusion  than  in  those  heretofore  given.  The 
oriDe  is  diminiMhed  in  quantity.  The  abdomen  is  not  tympanitic  sis  a 
nie,  although  the  constricted  loop  may  be  greatly  distendeil,  and  may 
be  ret^ognized  aa  a  distinct  tumor  by  palpation  or  percussion,  or  by  vagi- 
nal or  rectal  exjiloration. 

The  diagnosis  mnst  be  made  from  the  hist-ory  of  a  former  peritonitis 
and  thp  preson<'e  of  the  symptoms  above  given.  The  prognosis  is  fatal, 
HDtl  the  indication  for  treatment  is  early  oiierative  interference. 

In  addition  to  inflammatory  bands,  intestinal  occlusion  is  occa.sionally 
cnsed  by  the  pedicle  of  an  ovarian  or  uterine  tumor,  or  the  Fallopian 
tibe  may  act  in  the  same  manner. 

Adhfttions  between  contiguous  loops  of  intestine,  resulting  from  peri- 
Uwiitis,  may  occur  in  such  a  manner  as  to  lead  to  occlusion.  The  symp- 
iOffiftdoDot  differ  materially  from  those  just  given,  and  the  treatment 
li  the  same. 

S/rauf/tilafion  tltronr/h  S7Us  in  ikeOnicrnlwniand  Meseni^ry. — Occa- 
aonally  a  hxip  of  intestine  slips  through  an  opening  in  tlie  omentum  or 
iMwenrery,  becomes  imprisoned  and  strangulated.  The  rent  may  be  con- 
poital  or  result  from  an  injury,  penetrating  or  non-penetrating.  The 
BsoU  intestine  (ileum)  is  most  fre<inently  involved,  and  the  a])erture  oc- 
tMsas  a  rule  in  the  mesentery  of  the  hist  jnirt  of  this  (u*g:in.  Strangula- 
fi(n  of  the  colon  in  this  manner  is  exceedingly  uncommon.  With  the 
"  ;nn  of  the  prest'uce  of  a  tumor,  the  symptoms  are  the  same  as 
II  hernia  of  the  small  intestine  with  stiungulation.  Karly  oi>era- 
!pr«  interference  offers  the  only  hope  of  relief, 

Cftfuitrictivn  hy  Diterflciila.— Vouches  or  cavities  communicating 
*it]i  or  attached  to  the  intestines  may  be  true  or  false— i.  e.,  congenital 
oracqniped.  Meckel's  diverticulum,  which  is  attached  to  the  last  two  or 
tlu^efeet  of  the  ileum,  may  remain  patulous  and  oixni  at  the  umbilicu.s, 
*niope  frequently  it  ends  in  a  blind  extrttmity  which  may  be  continued 
to  a  cord  to  the  umbilicus.  When  it  exists  it  represents  the  vitelline 
^nct  of  the  embryo,  in  which  the  normal  process  of  closure  and  oblilera- 
haa  ntU  taken  i)lace.  The  vermiform  appendix  may  also  be  classed 
1  the  true  diverticula.  F:il.se  diverticula  occur  in  both  the  small  and 
intewtine,  b*^ing  slightly  more  ctjuimon  in  the  colon.  Their  mode 
of  origin  is  not  as  yet  satisfactorily  explained.  They  are  found  lo  pro- 
between  the  two  layers  of  peritonaium  along  the  mesenteric  border 
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of  the  smiiU  intestine,  and  into  the  nppendices  epiploicae  of  the  colon 
(Treves).  They  are  Jierni*  of  the  mucuus  menibrano  projecting  through 
an  aperture  in  the  muscular  layer. 

Constriction  and  atrangnlation  of  a  loop  of  intestine  by  Meckel-s  di- 
verticulum are  much  mure  apt  to  occur  than  by  the  false  pouches.  The 
vermiform  appendix  in  rare  instances  may  become  twisted  upon  ita  axis 
and  strangulated,  or  it  may  cause  the  constriction  of  a  neighlwring  loop 
of  the  ileum. 

There  are  no  symptoms  peculiar  to  obstruction  from  true  or  false 
diverticula,  and  the  nature  of  the  lesion  can  only  be  discovered  by 
abdominal  section,  which  is  indicated  in  this  form  of  intestinal  occlusion. 

Neopl<isms. — ^'^arious  new-formaiions,  both  benign  and  malignant  in 
character,  may  occur  in  the  intestinal  canal  and  lead  to  obstruction  by 
projecting  into  the  Innien  of  the  gut,  or  by  pressure  from  wiihout  or  by 
development  within  the  wall  proper,  producing  narrowing  or  stricture. 
J*'ibro7na,  fihromyoma^  and  lipoma  are  of  nire  occurrence.  Angioma 
is  also  exceptional  in  this  location.  Adtnoma  is  a  more  common  form, 
developing  from  the  glandular  apparatus,  and  more  particularly  from 
the  folUrles  of  Lieberkiilin  in  the  huge  iutcsline. 

Sarc&ma  and  carcinoma  ai-e  also  met  with,  both  as  primary  and 
secrtndary  growths.  The  symptoms  of  obatrnction  are.  as  a  nile.  gradual 
in  development,  and  the  presence  of  a  tumor  may  be  recognized  by  pal- 
jmtiun  with  the  abdominal  muscles  in  complete  relaxalitm.  Cancer  is 
the  most  common  of  these  new  formations,  and  is  apt  to  be  located  in 
the  colon  or  rectum.  According  to  liaussmann  and  Treves,  the  variety 
of  cancer  met  with  in  the  large  majority  of  instances  is  a  cylindrical 
tpif7iriionin^  enceplialoid  and  scin-hus  being  very  exceptional.  The 
growth  may  cause  constriction  by  extending  completely  around  the 
lumen  of  the  tube,  or,  by  developing  on  one  side,  cause  steno.sis  by  its 
bulk  and  by  the  contractions  which  result.  The  diagnosis  of  cancer 
may  be  made  in  those  cases  in  which  the  disease  is  situated  in  the  rec- 
tum or  lower  portion  of  the  sigmoid  flexure  by  digital  examination  or 
by  the  aid  of  the  speculum.  Situated  higher  up,  the  presence  of  a 
tumor,  the  age  of  the  patient  (over  forty  as  a  rule),  and  the  {>eculiar 
ca(!hexia,  will  aid  in  arriving  at  a  correct  diagnosis. 

Slricture. — The  partial  or  complete  occlusion  of  an  intestine,  by  cica- 
tricial contractions  following  inflammation  or  uhvration  of  its  mucous 
and  submucous  or  muscular  layers,  constitutes  a  true  intestinal  stricture. 
Constriction  by  peritoneal  bands,  or  the  infiltration  accompanying  can- 
cer, is  not  considered  as  stricture  proper. 

Any  disease  which  produces  loss  of  snbotauce  in  the  inner  layers  of 
the  wall  of  the  gut  may  produce  stricture.  The  ulcers  of  typhoid  fever, 
tuberculosis,  dysentery,  syphilis,  and  chronic  intestinal  catarrh,  or  those 
resulting  from  injury  by  ingested  matter,  by  ti-aumatism,  or  the  necrosis 
following  strangidated  liernia,  are  the  chief  lesions  which  precede  tme 
stricture  of  the  intestine.  Cicatrization  in  an  ulcor  which  has  its  long- 
est axis  at  a  right  angle  to  that  of  the  intestine  is  more  apt  to  lead  to 
obstruction  than  one  which  has  its  long  axis  in  an  opposite  direc- 
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tloo.  Strictui-e  occurs  in  adults*  of  forty  years  or  more,  oftener  than 
ithe  youner,  being  rarely  met  with  in  children  under  ten  years  of  age. 
Women  suffer  from  this  lesion  in  a  far  greater  proportion  thati  men. 
Ko  portion  of  the  iilimentary  canal,  from  the  pylorus  to  the  anus,  is 
owBpt,  yet  stiicturf^  of  the  duodenum  and  upper  jejunum  is  compara- 
tively rare;  the  ileum,  near  the  ca'cum,  is  more  frequently  attacked, 
wiiiie  the  large  intestine,  and  especially  tJio  sigmoid  flexure  and  rectum, 
I'  btfaemost  common  seat  of  this  grave  and  painful  aifection. 

The  symptoms  of  strictui^  are  those  of  pi*»tsi*essivo  narrowing  of  flie 
iniestine.  The  intensity  of  the  symptoms  will  be  proportionate  to  the 
ttpidity  with  which  stenosis  results  and  to  the  portion  of  the  canal  in- 
roived.  Pain  is  not  marked  until  the  narrowing  has  arrived  at  a  point 
•hfre  ingested  matter  jxisse-s  through  with  difficulty.  It  is  spasmf)dic 
inrbaracter,  and  occurs  at  varying  intervals.  Distention  of  the  intes- 
tine alM^ve  the  Meat  of  stricture,  with  consetjuent  hypertn^phy  of  the  wall, 
foIiowH  sooner  or  later  in  all  crises.  The  continued  ii'ritation  of  the  bowel 
frirn  the  pressure  of  fecal  matter  induces  ulceration  of  the  mucous  and 
wbmucoai*  tissues  at  and  above  the  seat  of  stenosis,  and  perforation 
■ay  occur. 

Vomiting  is  an  earlier  symptom  in  stricture  of  the  ileum  and  jejunum 
than  when  the  colon  is  involved.  There  maybe  diarrhcea  or  constipa- 
tinn,  or  these  conditions  may  alternate,  and  are  therefore  of  no  diagnos- 
tic value.  Tenesmus  is  rare,  and  the  abdomen  is  not  distended  except 
in  case  of  peritonitis.  As  far  as  the  previous  history  may  be  of  ralue 
"'  Mng  the  seat  of  the  Vsion,  it  is  kLown  that  dysenteric  ulcers  are 
,.  found  in  the  rectum,  sigmoid  tlexure,  and  coecuni,  and  in  the 
<»der  of  frequency  in  which  these  organs  are  given ;  typhoid  ulcers 
(*hich  mrely  cause  stricture)  in  the  luwcr  ileum  and  copcum ;  those  of 
^Ipnic  catan'h  in  the  colon  ;  syidiilis  (gtimma)  in  the  rectum  and  ileum ; 
■I  Inberciilar  ulcers  in  the  lower  ileum  (Treves). 

The  diagnosis  of  stricture  must  be  biised  uptm  a  study  of  the  symjv 
(tims  above  given,  except  the  cases  in  which  the  lesion  is  in  the  rectum 
•flower  part  of  the  sigmoid  llexure,  where  digital  or  instrumental  ex- 
I'l'imtion  may  be  made. 

Trcatuifnit. — Stricture  of  the  rectum  and  lower  part  of  the  sigmoid 
Scxure  of  the  colon  should  be  treated  by  dilatation  or  division.     Alwve 
{his  point  the  only  hope  of  cure  is  by  exsection  of  the  part  involved, 
stomy  and  colostomy  are  }taUiative  surgical  measures. 


ABDOMHiAL  Section  foe  Intestinal  Occlusion. 


I  all  lesions  of  the  small  intestines  and  of  the  transverse  colon  in 
rh  it  becomes  nfcessary  to  invade  the  abdominal  cavity,  the  incis- 
W  should  be  made  in  the  linea  «Z/yrz,  l>etween  the  umbilicus  and  the 
^pkr/fiis  pubis.  When  the  scat  of  the  obstruction  can  not  be  deter- 
without  exploration,  the  same  incision  should  l>e  practice(L  The 
a,  ascending  and  descending  colon,  can  be  more  directly  approached 
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from  an  opening  in  the  lateral  aspects  of  the  abdomen  immediately  over 
these  visoenu    The  sigmoid  flexure  and  upper  portion  of  the  reotum 
navbewell  exposed  by  the  median  incision  when  the  small  intestines 
and  mesentery  are  lifted  to  one  side.     In  general,  it  mny  tte  said  that 
the  flinUer  the  indsion  the  better^  yet  the  oi>ening  should  always  he 
fmrn^imnt  fo  admit  of  thnron;;h  exploration,  and,   if  necessary,   lur^re 
eaoogh  for  laspecti<m.    The  juitient  should  rest   upon   the  l>ack,   unth 
the  heed  and  shoulders  slightly  elevated,  in  order  to  relax  the  abdomi- 
Bsl  mosdes.     Strict  attention  should  be  paid  to  the  antiseptic  details 
atreadr  given.     An  effttrt  should  l»e  raado  lo  strike  the  median  line  6o 
exartly  that  the  indsion  will  pass  between  the  two  recti  muscles.     All 
bhwdii^  slioald  be  aneeted  before  the  parietal  peiironfenm  is  incised. 
nnahoold  be  ptraetored,  and  a  very  dull  pointed,  grooved  director  in- 
■ccted,  and  the  peritomeum  divided  on  this  instrament.     The  opening 
ihoaM  be  at  least   four  inches  in  length.     As  soon  as  this  is   accoin- 
plialwd,  the  hand,  disinfected  in  sublimate  solution,  and  afterward  in 
TUeffseh^  solntktt,  diOQid  l)e  introduced  and  the  seat  of  obstruction 
eoaghi^    The  escape  of  intestines  or  omentum  through  the  woand  should 
be  ])ceveiited  by  holding  large  flat  sponges  over  these  viscera  and  press- 
ii^  thei  back  into  the  peritoneal  cavity.     All  sponges,  towels,  etc., 
hmght  in  contact  with  the  viscera  should  be  disinfected  in  Tliiei-sch's 
sohtlioQ,  stare  the  ordinary  sublimate  solutions  are  too  irritating.     If, 
wptm  exposing  the  small  intestines,  some  of  the  coils  are  found  to  b& 
greatly  dialeaded  while  others  are  collapsed,  it  is  pretty  safe  to  conclud^^ 
that  the  ohetraction  is  near  at  hand,  and  the  collapsed  loops  should  h^ 
eaieAd^  painnd  between  iht*  Angers  up  to  the  ol)struction.    It  is  sciircely — 
possible,  ia  the  condition  in  which  the  viscera  will  be  found,  to  determine 
exactly  vtiioh  ia  the  apward  or  dnwnwanl  direction  of  the  coils,  and  it 
MaT  be  aeceesary  to  begin  at  the  c<pcum  and  work  upward. 

If  the  coiis  which  prvaent  are  so  enornntiiNly  distended  that  they  h 
twrffcTt  with  the  exploiatinn,  the  gns  should  l>e  evacuated  by  multiple 
paacvare  with  the  finest  hypcKlermic  needle.    The  gas  escajies  througti 
th«  «<y«lltfk  the  hole  made  by  which  is  so  delicate  that  it  is  closed  by 
CVttlMNioSk  of  the  Mosettlar  tlWrs  of  the  gut. 

If  tih^eopera  is  fMnid  to  be  distended,  the  lesion  is  evidently  in  the 
vsj^Mk  Mwft  this  ot|pM  should  be  followed  to  the  obstrnction.  If  blllar; 
fn|l^||_  a  flwitf  Nidy.  1^  enterolithes  are  found,  the  part  involved  ii 
the  i^hetnwliMi  sftioald  if  possible  be  brought  out  at  the  wound,  protected^- 
^  ^rnvw  ThWsqrh  ti^wx-^ls,  the  escape  of  matter  into  the  cavity  of  the 
i-eriti^MWHrmni  }4^veotMi  by  flat  sponges,  and  the  body  removed  by  an 
iMvMMk  ist  the  Kekg  ud^  ^^  ^^^  K"^  ^^'^^  when  x>ossib1e,  opposite  the* 
matfattrtr  attachment.  The  length  of  the  opening  should  be  sufiicient 
IVkall^w  isf  theteOiovul  of  the  l>ody  without  hniising  or  tearing.  If  the 
mti  V«^W  iKtt  be  brought  out,  it  should  be  laid  upon  a  flat  sponge  and  the 
t^ltfiwt^ai  In  this  way  protected  from  the  esca])e  of  fecal  contents.  This 
avi'<ileat  awy  be  in  great  part  prevented  by  compression  of  the  gut 
aNu««  the  ut\«tructiou.  The  wound  in  the  intestinal  wall  is  next  closed 
by  UMubert's  suturv. 
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en   intussuJMjeption  exists,   the   invaginated   porrion  should   be 
[ht  into  full  view,  and  careful  traction  employed  in  the  effort  at 
If  this  can  not  Ite  accomplished,  or  if  strangulation  and 
ex\»t,  exsection  of  the  necrosed  portion  should  be  made  at  once 
;he  condition  of  the  patient  is  such  as  to  justify  a  prolonged  opera- 
1    If  not,  the  dead  loop  or  portion  should  be  brought  out  at  the 
Mon  in  the  abdomen,  cut  away,  and  a  fecal  tistula  cstablisho<i.     The 
kation  of  the  intestinal  canal  may  be  accomplished  at  a  Hnbseqnent 
nation.     If  the  operation  lias  not  Ijeen  too  long  postponed,  it  will  be 
ible  to  proceed  with  the  exsection  at  once. 
ectian — or,  as  it  is  sometimes  called,  resection — of  the  intestine  Is 
proper  operation,  and  one  which,  when  performed  early  enough, 
the  careful  attention  to  details  it  i-equires,  will  succeed  in  the  ma- 
ty of  cases. 
le  part  to  be  removed  should,  if  po«isible,  be  brought  out  at  the 
inal  incision,  and  protected  as  advised  above.     The  same  pi*ecau- 
should  be  obsen-ed  to  prevent  the  contents  <>t  the  intestine  from 
ng  into  the  cavity  of  the  peritonajum.     At  a  distance  of  alxtut  one 
from  the  lines  of  section  occlude  the  gut  by  a  broad  tape  ligature, 
fembly,  by  a  soft,  rubber-tipped  clamp.     A  triangular  piece  of  the 
tery,  the  base  of  which  corresponds  exactly  to  the  portion  of  intes- 
hich  is  to  l>e  exsected,  should  be  removed  with  the  gut.     The  apex 
triangle  should  extend  above  the  intestine  far  enough  to  prevent 
t  knotting  of  the  mesentery  and  kinking  of  the  gut  after  the 
bed  together.     The  vessels  should  be  secured  by  fine  catgut 
'ore  being  divided.    The  lino  of  section  of  the  intestine  should 
rough  sound  tissue,  and  squarely  across  the  long  axis  of  the  gut 
nlgfts  of  the  divided  mesentery  should  be  first  stitched  togf^ther  with 
ntures.    In  uniting  the  ends  of  the  intestine  the  inner  row  of  sutures 
tty*s),  through  the  mucous  and  submucous  tissues,  should  be  first 
led  and  tied,  nnrl  the  outer  row  (Ijembert's)  afterward.*    The  for- 
ehould  be  ab(jut  three  sixt^^enths  of  an  inch  apart,  and  the  latter 
nghth  of  an  inch  distant  from  each  other.     Esiiecial  care  should  be 
at  the  point  where  the  mesenteric  attachments  of  the  two  ends 
contact,  and  one  or  two  extra  sutures  should  be  applied  here. 
mp  or  ligatures  are  now  removed,  the  loop  carefully  cleansed  in 
h's  solution,  and  returned  into  the  abdomen.     The  peritoneal 
jbyshonld  always  be  cleansed  T;\'ith  sponges  moistened  in  this  solution 
Be  the  wound  in  the  abdomen  is  closed. 

I  a  c$M  of  reaeftion  of  the  wnall  intestine,  perforniL-d  by  Dr.  R.  8.  Sntion,  of  Htta- 
ft.,  R  rotMlilicatioD  of  Leinbvrt^s  BUturu  wtia  eii)]>loTe(I.  Upon  one  side  the  Ductile  was 
Iced  thron^h  the  peritoneal  layer  one  eighth  of  on  inch  from  the  c<lge  of  the  Inciainn, 
between  the  mtiRftilHr  and  nnieouw  Inyem,  and  emerged  between  these  on  the  free  Iwr- 
'  the  divi<1tf<1  int<*»tine.  It  wan  then  rnrried  ncro^s  1o  the  opposite  side,  intrudnred 
n  the  niuo«>ua  and  muscular  coat",  and  liroiinht  out  Ihrongh  the  peritooenl  layer  one 
of  an  inch  fruru  the  cut  i-*Ige.  By  tlie  courtesy  of  a  (ntlleague  whu  did  a  laparotomy 
I  eomo  patient  Hcreral  years  later,  1  luid  the  privilege  of  ln«pectin(;  the  lino  of  nnioa 
be  re«ectiun.  The  ends  were  firmly  united,  and  there  was  Bcarcely  any  diminution  Jo 
iber  of  the  intectiuo. 
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Exsection  of  the  colon  is  somewlmt  more  difficult  than  the  operarion 
upon  the  smali  intestine,  on  account  of  its  irrejfularity  in  size  and  ili? 
deeper  location  of  all  of  this  organ  except  the  transverse  pcirrion.  It 
should  l)e  lu-ought  into  or  out  of  the  incision  if  pos.sible,  or»  if  this  can 
not  be  done,  the  opening  in  the  linea  alba  may  be  enlar;^^  in  the  Uiiw- 
Hon  best  suited  to  the  case.  If,  after  exploration  through  an  infisionin 
the  linea  alba,  the  obstruction  is  found  to  be  in  the  ca>cuni,  ascendinj;  tir 
descending  colon,  and  the  part  involved  is  so  lirmly  fixed  that  U  ran 
neither  be  brought  into  view  throujifh  the  wound  in  the  median  line  nor 
by  an  additional  transverse  incision  of  two  or  three  inches,  it  will  be 
advisable  to  close  this  opening  and  expose  the  part  by  an  incision  inune- 
diately  over  it. 

Fecal  fistula  is  established  by  bringing  the  loop  or  portion  of  intes- 
tine which  is  involved  in  the  obstruction  into  the  wound  and  stitching  it 
to  the  edges  of  the  incision  as  directed  in  gastrostomy.  Strangolaled 
and  necrotic  portions  should  be  cut  away. 

If  the  ol>struction  is  due  to  volvulus,  it  will  be  indicated  by  unnsnal 
distention  of  the  twisted  loop,  which,  in  case  the  sigmoid  flexore  is 
involved,  is  enormons.  An  effort  should  be  made  to  untwist  the  gut 
without  puncture;  but  if  this  can  not  l>e  accomplished,  the  hyixxltrmic 
needle  should  be  employed  as  above  directed.  In  case  of  gangivneor 
adhesions  amounting  to  stricture  at  the  point  of  crossing  of  the  two  jxir- 
tions  of  the  gut,  the  operation  of  exsection  or  for  fecal  listula  should  be 
done. 

When  the  <'onstriction  is  caused  by  peritoneal  bands,  these  should  he 
divided  and  the  intestine  liberated.  If  a  loop  of  intestine  hiw  beeo 
caught  beneath  the  i>edicle  of  a  tumor  (of  the  ovary,  uterus,  Fallopian 
tubes,  etc.),  the  occlusion  may  be  relieved  with  or  without  removal  of 
the  offending  l>ody. 

In  adhesions  of  the  contiguous  peritoneal  surfaces  of  a  loop  of  intes- 
tine, or  the  matting  together  of  several  loops  in  such  a  mjinner  tl1.1t 
obstruction  occurs,  exnection  or  the  formation  of  a  fecal  fistula  is  indi- 
cated. If  the  adhesions  are  limited,  they  may  be  dissected  ajsut;  bat 
this  procedure  is  not  unattended  with  danger  from  sloughing  or  a  recur 
rence  of  the  lesion. 

Strangulation  or  constriction  of  a  loop  of  gut  in  a  slit  of  the  mesen- 
tery or  omentum  should  be  treated  by  enlarging  thf*  slit,  rt^duction  uf 
the  loop,  and  closure  of  the  opening  by  catgut  suture-s.  If  uei-rosis  litf 
resulted,  exsection  or  the  formation  of  a  fistula  may  be  done.  In  limitrti 
necrosis  the  dead  portion  may  be  cut  away  and  the  hole  closed  by  bem- 
bert's  suture,  provided  that  the  lumen  of  the  gut  is  not  too  greatly 
occluded  by  this  operation,  aud  ahvjjys  provided  that  the  nuxrgiw 
tlinmgh  which  the  sutures  pass  are  sound. 

Intestinal  obstruction  due  to  diverticula  should  be  treated  by  divisirtii 
of  the  constricting  tissues.  A  false  diverticulum  can  scarcely  be  remowd 
with  safety,  but,  if  necessary,  Meckel's  diverticulum  or  the  vennif'.Tfl 
apixmdix  may  be  excised.  In  chtsing  the  stTimp  of  the  appendixt  ll* 
peritoneal  coat  should  be  turned  in  by  Lembert's  suture. 


The  removal  of  neoplasms  may  require  the  exsection  of  a  part  of  the 
inte-stiiKi!  canul.  In  general,  the  rules  al>ove  laid  down  ai-e  applicable 
here.  Cylinilrical  epitheliomata^  with  no  infiltmlinii  of  the  ueij^ht^oring 
lymphatics  or  mesentery,  are  included  among  neoplasms  which  may 
with  propriety  be  excised.  When,  however,  the  extent  of  the  iufiltm- 
tion  LS  such  that  a  complete  ivmoval  is  improbable,  the  palliative  (>]>ei-a- 
tion  of  forming  a  TiMtuIa  is  advisable. 

Stricture  of  the  intestine  above  the  rectum  may  be  excised  in  favor- 
able cases,  or  life  may  be  prolonged  by  establishing  an  artificial  opening 
in  the  gut  above  the  seat  of  occlusion.  Ex.section  will  afford  a  moi^ 
satisfactory  result  in  the  majority  of  instances  when  undertaken  before 
the  patient  is  exhausted  by  inanition  and  prolonp;ed  sutfering. 

AVhen  the  obstruction  is  located  in  the  lower  i»ortion  of  the  ilenra  or 
in  the  first  part  of  the  colon,  ilto-colostomy  may  be  performed  when 
exsection,  in  order  to  be  successful,  must  be  an  extensive  procedure.  In 
this  operation  the  end  of  the  ileum  i.s  stitched  to  the  margins  of  a  suitable 
opening  in  the  colon  below  the  obstruction.  It  is  analogous  to  gastro- 
enterostomy. 

Hernia. — Literally  defined,  a  hernia  is  a  tumor  formed  by  the  escape 
of  the  whole  or  a  x>ortion  of  any  viscua  from  its  normal  cavity.  The  term 
is  nuw  by  commtm  cctn.sent  almost  wliolly  restricted  to  protrusions  of 
intestine  or  omentum  (or  both)  from  the  cavity  of  the  abdomen  or  i>elvis. 
The  pn>trusion  may  occur  through  an  ojjening  which  is  congenital  or 
acquired.  Complete  inguinal  hcrnin  following  the  descent  of  a  testicle, 
or  ventral  hernia,  due  to  failtii-c  of  perfect  union  in  the  aponeuroses  of 
the  abdominal  muscles,  are  instances  of  the  former ;  while  a  protrusion 
of  the  intestine  after  a  wound  in  the  abdominal  wall  is  an  example  of 
the  latter.  The  hernia  may  take  place  into  an  adjoining  cavity,  as  the 
thorax  (diaphragmatic),  or  protrude  beneath  the  skin  (femoral,  umbilical, 
ventral,  etc.). 

Ilemi/e  ai*e  cla.ssified  according  to  their  place  of  escape;  inguinal, 
femoral,  umbilical,  ventral,  diaphragmatic,  gluteal,  obturator,  lumbar, 
and  vaginal.  The  term  ventral  is  applied  to  all  hemise  occuriing  at 
points  on  the  abdominal  wall  other  than  those  indicated  in  the  classifi- 
cation just  given.  Of  hernia?  in  general  the  inguinal  variety  forms  about 
80  ])er  cent  of  all  ca.sea ;  femoral,  10 ;  nmbilicnl,  5 ;  the  remaining  vari- 
eties. 5.     Of  every  five  patients  affected  with  hernia  foiir  are  males. 

Ingninal  hernia  in  males  occurs  more  often  in  the  fii-st  ten  years  of 
life  than  in  any  subsequent  decade,  the  period  from  the  twentieth  to 
the  fortieth  year  being  next  in  order  of  frequency.  According  to  King- 
don,  femoral  hernia  iu  mules  of  all  ages  is  met  with  in  4  of  every  100 
cases  ;  in  the  first  decade,  in  1  of  every  300 ;  the  second,  2  per  cent ;  the 
third  and  fourth  together,  A\  percent;  the  fifth  and  sixth,  6  percent; 
and  after  this,  8  jier  cent. 

In  females,  inguinal  and  femtiral  hemise  are  met  with  in  about  equal 
proportions.  The  latter  variety  is  rarely  met  with  before  puberty,  but 
occnrs  chiefly  during  the  child-bearing  period  (Bryant). 

The  contents  of  a  hernia  are  inclosed  in  a  sac  almost  always  formed 
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by  the  peritonreum  lining  the  alKlominal  cn\-ity.  The  sac  may 
ried  immediately  in  front  of  the  escaping  intestine  or  omentum  ( 
umbilical,  etc.),  or  the-se  viscera  may  descend  into  a  sac  already 
by  the  escape  of  some  other  orj^'an  (inguinal,  scrotal).  In  the  ra 
of  hernia  of  those  portions  of  the  large  intestine  not  cxjvered  by 
nscuni  there  is  no  true  sac.  If  the  intestine  alone  eiiters  into  the 
tion  of  a  hernia,  it  is  chilled  eutcrocele;  if  omentum  alone,  epiplo 
both  are  inclosed  in  the  sac,  enlero-epiplocele.  The  ooverings  of  a 
outside  of  the  sac  will  vai-y  with  its  lo<'ation,  and  will  be  given 
consideration  of  the  <iilTerent  varieties.  A  hernia  is  said  to  be  Tei 
when  the  contents  of  the  sac  can  by  any  means  be  returned  into 
ity  of  the  abdomen  ;  irreducible,  when  adhesions  exist  to  such  an 
that  this  ran  not  Ihj  effected  ;  stranffuhiUdy  when  the  circiUaiioi 
tumor  is  arrested  by  constriction  at  any  portion  (usually  at  the  u( 
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Phi.  ftA4.— The  rclattnna  of  the  poiots  of  e!>e*pe  of  obllqne  snd  direct  lop uina]  and  obiurat<v  I 
icupnrtuiit  ve>M>l!t  of  th«  fwIvU.  1,  Inlomal  HtxIumiDHl  rintf.  £•  Point  at  whioh  ■  liii 
bciruiu  <;otuiiM:iiUf&     S,  Obturator  cannl,  art«rr,  oijd  n^rve.    (Hodified  llt>m  Ujcliw.) 


Special  Hernia^  Inguinal. — An  inguinal  hernia  may  be  di 
indirect,  complete  or  incomplete^  congenital  or  acquired. 

The  indirect  or  "oblique"  variety  is  much  more  frequently  mC 
In  the  male  the  contents  pass  into  the  internal  abdominal  ring  and 
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the  spermatic  cord  along  the  inguinal  canal,  at  times  descending  into  the 
tunica  taginalis  testis.  In  the  female  the  descent  is  in  the  canal  o£ 
Nuck,  following  the  ronnd  lig;iment  into  the  ins^inal  canal,  and  at  times 
as  far  OS  the  labium.  Th(^  t'pigadric  ressch  are  internal  to  (?te  ftecA% 
and  behind  the  body  of  an  oblique  inffulnal  hernia  (Figs.  634  and  546). 
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Fta    ftSS. — 8bowin;,  at  1  nnH  ?.  flp«>ninirt  nt  which  oblkuo  ani1  dirr-ct  hemtai  MOIptt,  flsd  tbeir  rclodoo* 
tu  the  liLv-]'  t:[ii;f[u>tric  artery.     t.MtKlifiB(l  fium  MaffllTtO 


A  direct  hernia  does  not  enter  the  internal  al>donftinal  ring,  but  pushes 
the  fascia,  which  is  to  the  inner  side  of  the  epigastric  vessels  and  imme- 
diately l>ehind  the  extei*nal  ring,  directly  in  front  of  the  tumor  and  out 

the  external  rinir.     The  epigaxfrir  vesfiels  are  exiernnl  to  the  neck^ 

\may  he  dispfaved  slitfhth/  in  front  and  ta  t.?te  outer  side  of  a  direct 
inguinal  hernia  (Figs.  535  and  MTy). 

An  inguinal  hernia  is  said  to  be  complete  when  the  contents  protrude 
beyond  the  external  ring ;  incomplete,  when  the  tumor  is  within  this 
limit. 

A  complete  inguinal  hernia  in  the  male  may  descend  into  the  cavity 
of  the  tunica  vaginalis  testis,  the  contents  resting  in  contact  with  the 
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Pio.  SM.— CoBoMiibU  oblique  tniniiiuil  hernia.  Sac 
fonnod  br  the  tuuico  Mpinatit  tt  funieulu  I, 
Cvi'My  CKT  Uu)  tunioa.     (AAcr  Ha^Im.) 


Fio.  KST.— lobatilo  hernia  <ii«qiured),  tlw  lntd*> 
Unv  i-nrTvtDK  witb  it  b  ptootvw  oi  ^rixonrnxtm 
bv  the  «do  of  Um  occluiled  ii>crmutic  tube. 


filter  tfAdiMj 


Fw.  539.— Comple'.tf  in/yiiml  htniU  *»  it  occur*  in  Uie 
■dull.     Nut  ixiinmim'K'utiii^  uitii   the  cavity  ol'  Uio 


testicle  {caiigenital)  (Fig.  538)  ; 
or  it  may  be  arrested  in  the 
tubular  sheath  whirh  surrounds 
the  spermatic  cord  {in/art/ile), 
the  contents  not  in  contact  with, 
bnt  pressing  upon,  the  tt^ticle 
(Pig.  ri:n). 

Crtia;'.— Tnjpiinalhemiftmay 
be  congenital  or  (v^juirt^d.  A 
congenital  hernia  exists  at 
birth,  and  usually  desc*»nds 
into  the  tunicii  vaginnli*  testis. 
It  results  from  the  patulous 
oondition  of  the  prf>ces8  of 
peritonienm,  which  is  carried 
downward  in  the  descent  of 
the  testicle  and  spermaric  cord. 
Acquired  ht*rnia  is  one  which 
comes  on  after  birth.  It  is 
caused  by  the  pressure  of  the 
intestine  or  omentum,  frt»m 
gravity  and  muscular  effort 
combined. 

Fevwtal  hernia  is  always 
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acquired.  The  tumor  enters  the  erural  canal  beneath  Pou part's  ligO/- 
menr,  just  to  the  inner  side  of  the  iliac  and  fenun-al  vein  (Fig.  639j.  If 
it  n-mains  in  the  crural  sheath^  it  is  an  ineamplHt^  hnX  if  it  protrudes 
at  the  saphenous  opening,  it  is  a  complete  femond  hernia  (Fig.  540). 
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Plo.  ftS9 — Shnwinir  the  fbmorml  rina  and  it*  rrl«rioiis  lo  tbe  iliac  vein  end  Ibe  obtarator  Brtery  when 
derivcU  (Vdn  idc  flucp  i-pi|^tnc  1,  I-Vraonil  rinif.  S,  OUurat«r  fonmen.  8.  Di-vji  ejjiL'astrW  urttrT. 
i.  Abnormal  ori|fiii  uf  tlic  olitumtor  ninnini;  internal  to  tlio  ttcck  of  a  fomonil  htrtiiu.  b.  The  oamu, 
dOMMmdlOff  cTVrniil  to  the  ii.vlt  uf  n  (crnnntl  benrM.  6,  Nonnul  obturator  artco*.  7,  Cifwurull*t 
bnucli  OMUtcnial  iluc.    (Modifiixl  I'rom  UhcIim.) 

Umhillcal  hernia  is  congenital  or  acquire<l.  It  exists  not  infre- 
quently at  birth  in  both  sexes,  on  account  of  the  patulous  condition  of 
the  omphalo-mesenteric  duct  In  this  variety  the  only  covering  of  (he 
tumor  is  tlie  sheath  of  the  umbiliral  cord.  In  the  acquired  form  the 
intestine  escapes  either  directly  through  the  navel,  or  more  frequently  to 
one  aide  of  this  contraction.  The  sac  of  an  acquii-ed  umbilical  hernia 
is  romposoti  of  the  jKirietal  laj'er,  of  the  i>eritona)um,  and  the  outer  cov- 
ering of  integument. 

Ventral  hernia  may  also  be  congenital  or  acquired.  The  protrusion 
may  occur  at  birth,  as  a  result  of  failure  of  devehipment  in  the  musfles 
of  the  abdomen.  It  is  usually  met  with  along  the  linea  alba  aI>ove  the 
umbilicus.  The  acquired  form  may  occur  at  any  pnint,  and  results  from 
acridenml  or  surreal  wotinds  of  the  muscles  and  fascia.  It  is  quite 
frequently  met  with  in  the  wounds  of  incision  in  the  operation  of  lajm* 
potoniy. 


A  TEXT-BOOK  ON  SURGERY. 

Diaphragmatic  hernia  is  usually  due  to  a  wound  or  rupture  of  the 
diaphragm.  It  may  result  fi'om  a  congenital  defect  in  this  muscle.  It 
geuei*ally  occiu-s  on  tlie  left  aide,  on  account  of  the  protection  afforded 
by  the  liver  on  the  right  side. 

Gluteal  hernia  is  extremely  rare.  The  escape  of  the  Hs^mis  is  thronph 
the  sciatic  notch,  and  it  may  occur  above  or  below  the  pyriformia  muscle. 
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Fro.  54<^. — Sbotrlag  the  rutatioiui  nf  n  complete  femoral  hernia  to  ttie  important  nrffont  of  ihu  eroin. 
1,  8ap)ienoua  vein  puittini;  bcnonth  the  liilcifonn  rroooss.  S,  >>mr»nu  wia  Biwl  arter}-.  S,  Crural 
nerve.    4,  Plexuti  oT  femoral  Ivtuphatic  glandt.     (utKUflod  ft*oai  MicIIm.) 

Obturator  hernia  takes  place  in  the  thyroid  foramen,  and  usually 
in  the  upper  portion,  in  the  canal  which  gives  exit  to  the  obturator  ves- 
sels and  nerves  (Fig.  534).     It  i.s  more  common  in  women  than  in  men. 

Lumbar  hernia  occurs  in  the  regiun  situated  between  the  twelfth 
rib  and  the  crest  of  I  he  ilium. 

Hernia  into  the  niffina  occura  after  partial  or  complete  probpse  of 
the  uterus,  or  after  loss  of  substance,  allowing  escape  of  the  intestine. 

8yinpto7ns~Inguinal  Hernia. — When  gi-adnally  acquired,  the  pres- 
ence of  a  small  swelling  or  ttimor  near  the  center  of  Poupart'a  ligament, 
or  a  litile  to  the  inner  side  of  this  jioint,  is  usually  the  lirat  symptom 
of  Inguinal  hernia.  In  a  certain  proportion  of  cases  the  appearance  of 
the  swelling  has  been  preceded  by  a  feeling  of  weakness  or  unf^asiness 
refen-ed  to  this  region,  which  only  disappeai'ed  when  the  recumbent 
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posture  was  assumed,  or  when  strong  upward  pressure  was  made  by  the 
liand. 

If  suddenly  acquired,  the  presence  of  the  tumor  is  noticed  soon  after 
a  violent  strain  of  the  abdominal  muscles.  Pain  is  almost  always  pres- 
ent, and  the  i>atient  is  generally  aware  of  the  moment  the  rupture  oc- 
curred. 

The  diagnosis  of  inguinal  hernia  involves,  (1)  the  differentiation  be- 
tween the  direct  and  indii-ect  form,  and  (2)  between  inguinal  and  femoral 
hernia;  and  the  various  swellings  whioli  may  occur  in  this  region  ;  vari- 
cocele, hydrocele,  bubo,  incarcerated  testicle,  new  formations,  abscess, 
and  aneui'ism. 

A  (Hreet  ingninal  heniia  is  exceptional.  The  tumor  formed  by  it  is 
apt  to  be  spherical  (Fig.  541),  is  situated  nearer  the  median  line,  and 


ft 


~A 


\ 


/ 


I 


»-^ 


\\ 


Fw.  BI1.— DIroct  kk^cal  hcrab.    (AUcr  Btjuit.)       Fio.  &4^— Oblique  ioj^iul  kento.    (After  Bryant.) 

the  neck  will  be  found  to  enter  the  alxlominal  cavity  immediately  be- 
hind the  external  ring. 

The  tumor  formed  by  an  oblicjue  inguinal  hernia  (Pig.  542)  is  oval  or 
elliptical  in  the  incomplete,  and  ovjil  or  pyrifi>rm  in  the  complete  variety. 
The  history  of  the  swelling,  if  gradually  de- 
veloped, will  indicate  that  the  tumor  com-         ^ 
menced  at  the  middle  of  Poupart's  ligament         \ 
and  traveled  towaitl  the  pul>es.     In  cases  of        / 
long  standing,  and  when  the  tumor  is  of  large 
size,  tht»  diagnosis  between  the  direct  and  in- 
direct form  is  scarcely  possible,  from  the  fact 
that  the  inner  edge  of  the  internal  ring  has 
been  dragged  down  nntil  it  occupies  a  posi- 
tion just  behind  the  external  oi)ening. 

A  femoral  hernia  (Fig.  543)  is  situated  be- 
low Poui)art*s  ligament,  and  near  its  artach- 
ment  to  the  Hpine  of  the  pubes,  to  the  inner  side  of  the  femoral  vessels. 
In  lean  subjects  the  neck  of  the  tumor  can  be  readily  traced  to  the  canal 
at  this  pttint.     In  corpulent  persons  the  diagnosis  is  more  difficult. 

The  swelling  of  rar/rf>ce//>  commences  in  the  lower  posterior  portion 
of  the  cord,  and  increases  gradually  upward.     To  the  touch  the  dis- 


Fio.  MS. — F(>monil  licniUu 
(After  Br>iuiU) 
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tended  veins  feel  like  worms.     The  tnmor  has  none  of  the  elasticity  of 
hernia. 

In  the  recumbent  posi  luv  a  varicocele  and  a  non-inoarcerated  inpiiinaj 
hernia  will  both  disapiiear.  If  after  the  disap|warance  linn  pressure  is 
made  with  the  fingers,  and  the  patient  is  directed  to  resume  the  upright 
posture,  the  varicocele  will  return,  while  the  hernia  can  not  descend. 
Coughing  does  not  affect  varicocele.  The  accumulation  of  tluid  in 
hydrocele  of  the  tunica  vaginalis  is  tirst  noticed  in  the  most  inferior 
portion  of  the  scrotum  ;  the  swelling  is  spherical  nt  first,  and  bei'omes 
pyriform  after  the  cord  is  involved.  Hydrocele  is  translucent,  and  tluct- 
uation  may  be  detected.  Encysted  hydrocele  of  the  cord  near  the 
external  ring  or  within  the  inguinal  canal  may  make  cliifereufiation 
more  difficult.  The  impulse  from  c<jughing  is  not  marked  in  hydn>ct'le-. 
the  sense  of  weakness  is  absent,  the  cyst  is  small  and  nsually  remains 
so.  If,  after  full  tonsi<leration,  doubt  still  exLsts,  asi)iration  with  the 
tinest  hypodermic  needle  will  rlear  up  the  diagnosis. 

Buho. — In  chronic  adcfiUin  the  glandular  character  of  the  swelling 
can  be  made  out  distinctly. 

In  aeuie  adeiiUfs,  although  the  peri-lymphatic  infiltration  is  so  exten- 
sive that  the  glands  can  not  be  recognized,  the  redness  of  the  skin,  the 
gi*eat  tenderness  on  pressure,  and  the  superficial  character  of  the  pain, 
with  the  coexistence  of  a  urethritis  or  sore  upon  the  penis  or  scrotum, 
will  serve  to  establish  the  character  of  the  lesion. 

Incarcerated  testicle  may  be  suspected  if  I  here  is  ab.sence  of  the 
organ  on  that  side.  If  the  testicle  is  not  extensively  atrophied,  pressure 
vnll  give  the  peculiar  and  characteristic  sense  of  pain  experienced  in  in- 
jury of  this  organ. 

In  neoplasms  there  is  n  history  of  progressive  development  entirely 
disassociated  from  that  of  hernia  as  heretofore  detailed. 

Abscess,  which  not  infrequently  appears  above  Ponpart's  ligament, 
is  accompanied  with  inflammatory  and  septic  symptoms  which  do  not 
accompany  hernia.  Absces.s  of  this  region  occurs  with  adenitis,  as  just 
staled,  and  with  ostitis  of  the  vertebne  or  ilium.  The  recognition  of 
either  of  these  lesions  will  lead  to  the  diagnosis  of  nbs<'ess. 

In  the  manipulation  of  a  hernial  tumor  the  sensition  imparted  to  the 
fingers  will  vary  with  the  contents  of  the  sac  and  the  condition  of  the 
mass.  If  it  contain  only  omentum,  it  is  doughy  to  the  feel,  and  will 
yield  dullness  on  percussion  ;  if  the  mass  is  composed  of  intestine,  it  is 
elastic,  and  more  or  less  tympanitic  on  percussion.  The  "colicky" 
pain  felt  when  the  intestine  is  Jirndy  compressed  is  of  diagnostic  value 
in  determining  the  presence  of  a  hernia. 

Whether  a  hernia  is  reducible  or  not,  there  is  always  a  perceptible 
impulse  imiiarted  to  the  tumor  incouglung  or  sneezing.  In  strangulate*! 
hernia  the  diagnosis  rests  first  upon  the  existence  of  a  tumor,  which  is 
present  in  almost  all  cases.  In  veiy  exceptional  instances  there  is  no  pro- 
trusion noticeable.  The  next  symi>toni  is  pain  at  the  seat  of  (he  hernia. 
In  character  it  is  compared  to  that  of  inlentmal  colic^  and,  when  not  in- 
tensified in  the  neighborhood  of  the  strangulation,  it  is  usually  ivferred  to 
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(bnmbilical  recion.  The  symptoms  of  occlusion  are  more  remote,  and, 
ttlii]-^  very  sirong  in  a  tliajcrnoHtic  point  of  view,  are  not  of  such  imi>or- 
tore  practically^  be<*aus(?  a  dia^osis  should  be  made  and  treatment  in- 
•uur-i\  l>efore  ihe  effects  of  obstniction  are  made  evident.  The  cessation 
ui  (■  rjl  disc'harfrea  may  not  occur  In  intestinal  obstruction  for  sevend 
days  after  the  ofclnnion,  when  the  araall  intestine  alone  is  involved,  since 
ihfnmtenls  of  the  bowel  below  the  constricted  pttint  m:iy  be  evacuated. 
Tiie  vomiting  of  recently  ingested  food  or  drinks,  followed  by  stei*cora- 
ceoija  matter,  is  the  last  and  strongest  evidence  of  orcltision.  Distention 
(i/  the  abdominal  walls,  with  tympanitic  resonance,  is,  when  taken  in 
cmnection  with  other  symptoms,  a  strong  link  in  the  chain  of  symptoms 
which  make  the  diajEfnosis  conclusive.  Hiccough  is  present  in  many 
hut  is  apt  to  be  one  of  the  later  evidences  of  obstruction.  Shock, 
u... .  unditiou  in  which^  as  a  result  of  an  emotion  or  injury,  the  functions 
'if  the  nene-centers  are  more  or  less  completely  suspended,  is  present  in 
B  tarving  degree  in  almost  all  cases  of  strangulated  hernia.  It  is  evident 
in  the  mpid  and  weak  pulse,  occasiimally  missing  a  beat,  t»r  varying  in 
eKirtrhaii'ms  of  rapidity  and  slowness;  coldness  of  the  skin,  with  un- 
aatnral  perspiration;  lack  of  facial  mobility,  the  only  expression  being 
tbt  of  jjain  and  anxiety. 

In  omental  hernia  the  pain  is  not  so  intense  as  in  intestinal  hernia, 
ind  tlie  symptoms  of  occlusion  are  always  absent. 

Tftaff/ient. — The  treatment  of  inguinal  hernia  may  be  considered 
Boder  three  heads:  1,  reducible;  2,  irreducible  (not  strangulated);  3, 
itmngulated. 

A  reducible  inffinval  hernia  should  be  returned  to  the  abdominal 
canty  and  retained  there  by  the  constant  and  careful  employment  of  a 
trnss  or  bandage  and  compress.  In  accomplishing  the  i-eduction  the 
Itttif'nt  should  rest  upon  the  back,  with  the  thighs  tiexed  upon  the  abdo- 
men and  the  pelvis  elevated.  In  this  pttaition  gravity  carries  the  intes- 
tine and  omentum  toward  the  diaphragm,  and  this  tniction  from  within 
ftadily  reduces  the  mass.  If  this  should  not  succeed,  gentle  pressure 
^Ih  the  hand  will  suffice.  Once  induced,  an  effort  should  be  made  to 
prevent  a  recurrence. 

For  incomplete  or  slight  hernia  in  patients  wlio  ai-e  not  compelled 
lo  do  heavy  work,  the  elastic  truss  w  niost  comfortable  and  safe.  In 
sfl  other  cases  the  steel-spiing  truss  must  be  worn.  The  pad  will  vary 
in  size  as  the  character  of  the  rupture  may  require.  The  hard-rubber 
wwr»oden  pads  are  preferable  in  the  great  majority  of  crises.  A  truss 
sliDiild  be  ap])liiM.l  I»efore  leaving  the  recunil>ent  postuiv,  and  should  not 
be  removed  again  until  this  posture  is  resumed.  When  ordering  a  steel- 
^rini:  truss  the  following  rule  should  be  observed :  Describe  fully  the 
ibiinicter  of  the  hernia.  If  the  case  is  one  of  complete  oblique  inguinal 
Iwrniu  of  the  left  side,  t^ike  a  lead-t:ii)e,  lay  one  end  dii-ectly  over  the 
bttmnl  ring  of  this  side  and  carry  t}ie  ta|>e  across  (he  alnlomen  to  the 
r^tht,  just  below  the  anterior  superior  spine  of  the  right  ilium,  and 
•cnjfts  the  gluteal  region  back  to  the  same  point  below  the  left  superior 
•pinotis  process.     Press  the  malleable  lead  closely  to  the  integument  in 
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order  to  get  an  exact  outline  of  the  Riirfaoe  to  which  the  tniss  is  to  he 
applied,  and  trace  this  directly  upon  a  sheet  of  iwiper.  The  instri/ment- 
niaker  in  using  this  tracing  can  model  the  spring  to  fit  more  comfnitoblr. 
and  after  this  temper  the  metal  to  make  the  required  pressure.  Wheoi 
direct  and  indii-ect  heniia?  exist  upon  the  Kame  side,  a  single  pad  prop- 
erly  adjusted  will  suffice  to  secure  lK>th  openings.  When  there  exlstai 
bilateral  hernia,  a  double  truss  should  be  worn.  A  fair  temporary  tim 
may  be  made  as  follows :  A  piece  of  cloth  or  a  tuft  of  wool,  cottoo,  or 
oakum  is  njUed  int<i  a  compress  about  half  the  siise  of  the  fist,  corend 
with  adhesive  plaste*r(the  adhesive  surface  being  cxtemali,  and  is  hid 
immediately  over  the  inguinal  canal,  after  the  hernia  has  been  reduced; 
and  while  the  patient  is  in  the  recuml>ent  [wsture  a  spica  bandage  b 
carried  around  the  pelvis  and  thigh  so  that  the  compress  is  held  firraly 
in  position.  It  is  prevented  from  slipping  out  of  place  by  the  adbeslre 
plaster. 

AVhen  an  inguinal  hernia  can  not  be  retained  by  a  truss,  operatiT* 
interference  is  indicated.  Of  the  various  procedures  which  have  been 
intrnduced,  that  known  as  Heaton's  operation  is  tlie  simplest  inexecQ- 
lion,  involves  less  danger  and  annoyance,  and  offers  fully  as  great  n 
prospect  of  success.     It  is  performed  as  follows : 

The  integument  within  a  radius  of  thi*ee  or  four  inches  of  the  internal 
ring  is  ch'anly  shaved  and  washed  with  soap,  then  with  ether,  and,  lastly. 
with  sublimate  solution,  1  to  2000.  The  j>atient  is  placed  in  the  recuiB- 
bent  posture,  with  the  pehia  elevated  on  pillows  until  gravity  carriwtlie 
intestines  away  from  the  vicinity  of  tlie  inner  ring.  A  syi-inge  mndefnr 
this  purpose  (Fig-  544),  having  been  thoroughly  disinfected  by  immer- 
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sion  in  1  to  20  c^irbolic-acid  solution,  is  filled  with  nineteen  minima  oj 
the  following  solution,  to  which  one  minim  of  carbolic  acid  is  addei: 
Extract  of  quercus  alba,  fourteen  grains;  fluid  extract  of  queix'usall*, 
half  ounce.  Mix  over  a  hot-water  bath.  One  eighth  grain  of  snlphnt? 
of  morphia  may  be  added  to  each  injection.  An  anaesthetic  is  Dt* 
required. 

The  needle  of  this  syringe  is  sharp  at  the  end,  and  one  eighth  of « 
inch  fn>m  the  point  are  two  holes,  from  which  the  fluid  escapes.  !> 
order  to  insure  the  exclusion  of  air,  the  instrument  is  held  perpendkft- 
larly  and  the  ])iflton  forced  up  until  a  bead  of  the  injection-fluid  stami* 
on  the  point  of  the  needle.  Being  thus  prepared,  the  operator  cairiiS 
the  index-iingcr  of  the  hand  most  convenient  to  himself  into  theraMl* 
invaginnting  the  skin  through  the  external  ring,  and  up  the  canal  iinlil 
the  outlines  of  the  inner  ring  are  apprpciated  by  the  iinger-tip.  Wiib 
this  finger  resting  here,  the  point  of  the  needle  is  introduced  exactly  ertT 
the  center  of  the  internal  ring,  and  enters  j>erj)endicularly  to  the  pUn* 
of  the  abdomen  at  tlus  point.     When  the  imjxict  of  the  needle-p»>ini  ^ 
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felt  by  the  tip  of  the  index-finger,  which  serves  as  a  guide  to  the  ring, 
the  finger  la  slightly  withdrawn,  so  that  the  skin,  wliicli  lias  l»een  carried 
ahead  of  it,  may  not  be  translixed.  The  needle  is  now  in  front  of  the 
internal  ring  and  outside  of  the  peritonaeum.  Pressure  is  made  upon  the 
piston,  and  about  three  minims  of  the  fluid  expelled,  and  this  mana^nvre 
h  repeatetl  by  carrying  the  imnt  of  the  needle  a  half-inch  to  the  right, 
left,  above,  and  below  this  center.  The  linger  is  now  withdrawn,  and  the 
needle  is  made  to  follow  it  down  to  the  extenial  ring,  discharging  the 
renuiinder  (tf  the  fluid  in  its  track.  \Vhen  the  instrument  is  removed,  a 
pellet  of  iodoformized  gauze  is  placed  over  the  puncture,  and  over  this  a 
compress  of  sublimate  gauze,  cotton,  and  a  spica  bandage.  The  patient 
retains  the  dorsal  decubitus  from  ten  days  to  two  weeks,  not  even  being 
allowed  to  sit  up  in  bed.  The  paiu  is  iusignilicant,  and  the  iaflanunatory 
process  which  sui)ervene3  is  mild.  In  three  or  four  days  a  haitl,  round, 
indurateil  mass  of  embryonic  cells  will  Iw  found  to  occupy  the  canal  and 
tissues  immediately  adjacent.  This  generally  disappears,  and  at  the  end 
of  a  mouth  all  traces  of  (he  process  will  have  disapiteared.  A  truss,  with 
a  wide,  soft  pad,  sliould  be  wora  for  a  jwriod  varying  from  three  to  six 
months  after  the  operati<?n. 

If  success  does  not  follow  the  first  attempt,  it  may  be  repeated.  The 
majority  of  cases  are  not  cured.  Incipient  hernia,  and  those  in  which 
the  canal  has  not  been  too  widely  stretched,  uifer  a  better  jjrognosis. 
Even  when  the  (ranal  is  so  large  that  a  cure  can  scarcely  be  hoped  for,  it 
may  result  in  a  contraction  of  the  opening  to  such  an  extent  that  reten- 
tion with  a  truss  is  secured.  The  operation  for  the  nidical  cure  of  ingui- 
nal hernia  by  direct  incision  ^vill  be  given  in  the  operation  for  strangu- 
bited  hernia. 

Irreducible  (incarcerated)  inguiiud  heniiffi,  not  strangulated,  under 
certain  conditions  justify  ojierative  interference.  If  tlie  patient  can  be 
kept  under  con.stant  supervision,  so  that  at  the  first  indication  of  strangu- 
lation proi)er  surgical  aid  can  be  obtained,  the  treatment  should  c(msist 
of  some  form  of  truss  lilted  over  the  tumor  to  prevent  the  further  pro- 
trasion  of  the  intestine.  In  the  adaptation  of  such  an  apparatus,  great 
care  must  be  taken  tu  avoid  compression  at  the  neck  of  the  sac,  for  in 
tills  way  stningulation  might  l»e  precipitated.  This  plan  of  treatment 
will  be  more  apt  to  prove  satisfactory  in  tliose  who  are  not  compelled  to 
do  heavy  labor.  In  elderly  pei-sons  with  large  hernia^,  oi>erative  inter- 
ferences is  not  justifiable  on  account  of  the  danger  it  involves. 

The  indication.s  for  ojieratiow  are;  1,  in  those  patients  with  small- 
sized  hemiar  who  must  of  necessity  go  upon  long  journeys,  which  take 
them  out  of  reach  of  pro]>er  surgi<*al  aid  in  case  of  strangulation  ;  2,  in 
those  upon  whom  a  suitable  apparatus  has  failed  to  prevent  a  further 
descent  of  intestine ;  3,  those  who  by  reason  of  a  hernia  are  incapaci- 
tated for  work,  and  who  consent  to  the  operation  after  a  full  e.v|)lanation 
of  the  dangers  attending  it.  The  procedure  is  the  same  as  for  strangu- 
lated hernia,  although  a  much  more  favorable  prognosis  may  be  made. 

Sfranftuftj/ed  Inguinal  Hernia. — \\\{\\  the  first  symptom  of  strangu- 
lation the  patient  should  be  ])laced  iu  the  dorsal  decubitus,  with  the  foot 
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of  the  bed  elevated  about  twelve  inches,  the  pehis  raised  upoa  a  pillow, 
the  le^s  floxed  on  the  thighs,  nnd  the  thi^iis  on  the  abdomen,  ro  that  tbe 
intestines  and  omentum  will  gruvitalo  toward  the  diuphraj^m  ;  or  the 
knee-shoulder  i)03ition  may  l^  assumed.     Opium  narcosis  should  be 
secured  at  once  to  ivlieve  i>ain  and  to  relax  the  muscles  of  the  abdo- 
men.    Towels  dipped  in  hot  water  and  partially  sqHeeze<l  should  be 
laid  upon  the  tumor.     If  within  an  hour  or  t%vo  the  hernia  is  not  re- 
duced, direct  and  careful  pressure  witli  the  fingers  may  bs  added.    The 
neck  of  the  tumor  should  be  grasj>ed  and  steadied  between  the  thumb 
and  fingers  of  one  hand,  and  the  contents  pushed  gently  in  the  direc- 
tion of  the  canal  with  the  other.     Taxis  should  not  be  Cfmiinned  longer 
than  five  or  ten  minutes  at  any  one  effort.     It  may  l)e  rej)eateti  at  in- 
tervals of  a  half-hour  or  hour  within  the  first  six  hours  of   the  his- 
tory of  strangulation.     The  manipulatiun  of  a  hernial  tumor  (laxis)  after  fl 
the  first  six  hours  of  strangulation  is  of  doubtful  pro]iriety,  and  after  ™ 
twelve  hours  shouhl  not  be  attempted.     It  Ls  not  only  to  l>e  condemned 
for  the  injury  inflicted  upon  the  parts  involved  by  this  procedoi-e,  but  ■ 
on  account,  of   the  procrastination   in  operative  interference  which  it 
invites.      It  is  true  that  occasionally  reilurtion  is  effected  after  symi>- 
toms  of  strangulation  lasting  for  a  longer  period  than  this,  but  these 
cases  ai*e  so  extremely  rare,  and  the  danger  of  a  fatal  termination  so 
much  increased  by  the  delay,  that  it  will  be  wiser  to  proceed  at  once  to 
the  nperaticm. 

In  justification  of  early  operation,  it  may  be  said  that  the  large  ma- 
jority of  cases  which  end  fatally  are  those  in  which  strangulation  has 
existed  foi*  from  twelve  to  twenty-four  houi-s  and  upward  before  surgical 
interference;  and  that  abdtmiinal  section  in  a  patient  not  exhausted  by 
suffering  or  disease  is  almost  free  from  danger.  The  high  rate  of  mor- 
tality after  kelotomy  will  only  be  materially  reduced  when  it  is  per- 
formed not  later  than  twelve  houj-s,  and,  better  still,  within  the  first  six  U 
hours  of  strangulation.  ™ 

Operation. — The  pubes,  scrotum,  and  integnment  near  the  tumor 
should  be  shaved,  wiushed  with  elher,  and  finally  with  1  to  3(K)0  subli-  fl 
mate  solution.  The  patient,  fully  aniesthetized  with  ether,  should  be 
placed  upon  a  table  nearest  the  edge  most  convenient  t<j  tlie  operator, 
with  the  pelvis  slightly  elevated.  Befoi-e  pnjceeding  with  the  operation, 
a  final  effort  at  reduction  should  be  made.  An  assistant  is  dire<'te<l  t<i 
place  the  legs  of  the  patient  over  his  shoulders,  and  to  lift  him  until 
nothing  but  the  shoulders  and  occiput  rest  upon  the  table.  \Vlule  in 
this  posititm  careful  taxis  should  be  made.  If,  after  five  minutes,  reduc- 
tion is  not  effected,  the  attempt  should  be  al>andoned.  The  parts  about 
the  field  of  tjpenition  should  be  covered  with  warm  sublimate  towels  (1 
to  3000),  leaving  a  space  about  six  by  eight  inches  uncovered. 

The  incision  should  be  in  the  long  axis  of  the  tumor,  and  may  be 
made  by  cutting  directly  down  upon  the  mass,  or  by  pinching  up  the 
skin  and  fat  immediately  over  the  swelling,  transfixing  it  and  cutting 
outward.  It  should  be  of  gootl  length,  with  the  center  a  little  below  the 
internal  ring.     All  bleeding  should  be  arrested  at  once  with  catgut  liga- 


The  wound  should  be  iirigated  nith  1  to  50()0  aublimafe  every 

eor  ten  minntes. 

The  firjit  diffinilt  point  in  the  iqpcrarion  is  Ihi?  reoo^^nilion  of  the  aaf;. 
U  is  safe  to  cut  cjiref  iiUy  down  until  through  the  puucture  of  tlie  muc  a 
yellow  or  brownish-black  fluid  escapes.  It  is  very  exceptional  when 
lhae»not  enouich  tliiid  betwet^n  the  hernia  and  the  sac  to  demonstrate 
Jtopresence.  When  this  tluid  be^iua  to  escape,  a  grooved  director,  with 
■Tery  dull  i)oint,  is  Inserted  through  the  puncture,  and  the  sac  further 
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^ford.  ],  Hernial  iiimor.  ).  Efd^nuirio  vc^^cli  In  Iruut  of  uDtl  cxUTDdi  to  the  mick  or  ilio  tutnor. 
'  I,  SipbcDuus  o|wuui(;  and  veio.    4,  Spcniiutic  vctsuls.     &,  Fuiaoral  vmaelt,    C,  Crurul  nerve. 

Ifletl  nntil  the  finjiercan  1h»  ndmittt'd,  whtm  it  is  introduced  und  the 
fdiviiled  in  the  entire  extent  of  the  tunntr.  At  this  stage  of  theopeni- 
fioQ  the  content-s  of  the  sac  are  clearly  in  view.  The  finger  of  the  oi>eni- 
tor's  left  hand  is  now  carried  toward  the  constriction,  palmar  surface 
firard,  and  the  nail  slipiH.'d  under  it.  Hohlinir  the  intestine  out  of  the 
f,  a  long  probe-pointed  bistoury  is  carried  ilatwise  along  the  palmar 
rS^>'*ct  of  the  Hnger  until  the  dulled  point  passes  between  the  sharp  edge 
,lhe  ring  and  the  nail.     The  edge  is  now  tui-netl  upward  against  the 
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ring,  and  pressed  a^inst  this  by  the  finger  upon  which  it  rests.  The 
direction  of  this  cut  is  upward  and  very  slightly  inward  in  inguinal  hor- 
nia.  It  should  not  extend  beyond  the  eighth  of  an  inch.  The  finger- 
nail is  usually  sufficient  to  enlarge  the  opening  after  the  first  few  fibers 
are  divided. 

As  soon  as  the  strangulation  is  relieved,  the  wound  and  exposed  intes- 
tine should  be  covered  in  with  towels  dipped  in  warm  Thiersch  solution, 
and  left  for  from  five  to  fifteen  minutes  in  order  to  determine  whether 
the  circulation  can  be  re-established  or  not.     The  color  of  strangulated 
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S,  l!!|>itnL$lrio  vi.->9i.<U  rwlilnd  uud  t<'  tlu-  iimiir  ricla  tX  tli»  ncvk  ul  tbo  tumor.     S,  Safibvuniu  vein  uiJ 
opiiniii{;.     4,  KvuKiroI   vcewU.     fi,  ('ruml  nerve. 

intestine  varies  from  ]>inkish-pTay  to  a  black,  motley  color.  The  con- 
tents of  a  hernial  sac  sliould  not  be  returned  into  the  al>domen  an1(*ss 
the  color  chung*»s  to  a  healthy  red  after  the  stningulatiou  is  freely  re- 
lieved. If,  after  from  five  to  twenty  minutes,  the  circulation  is  estab- 
lished, reduction  should  be  maile.  In  accomplijihing  this,  posture  is 
important,  and  the  intestine  should  be  carefully  pushed  in  between  the 
thnmH  and  linger.  Once  returned,  the  inner  ojiening  should  bp  stopi)e<l 
with  the  finger  or  a  sponge,  so  that  blood  or  the  contents  of  the  sac  or 
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irrigating  fluM  may  not  nin  into  the  peritoneal  ca%'ity.  If  omentum  is 
contained  in  the  hernia,  it  sliould  be  transfixe<l  nt  the  neck  of  the  sac 
with  a  large  double  cat^t  ligature,  tied  both  ways,  and  tlie  mass  beyond 
the  ligature  cut  off.  The  stump  should  also  he  returned  into  the  cavity, 
never  stitched  into  the  oi>ening.  This  accompUtthed,  the  sac  requires 
attention.  It  is  also  transtixed  at  the  internal  ring  with  a  large  double 
catgut  and  tied  on  both  sides  securely ;  all  that  part  beyond  the  ligatures 
is  cut  off.  The  cut  end  of  the  sac  ia  now  stitched  with  catgut  to  the 
edges  of  the  internal  ring.  In  this  operation  strong  catgut  sutures  ai*e 
employed.  In  the  lirst  row  the  needle  is  made  to  transfix  the  e<ige  of  tho 
ring,  then  through  the  sac  and  up  through  the  opposite  margin  of  the 
ring.  These  sutures  are  tied,  and  the  ring  tightly  cU>sed,  so  that  the 
GSKipe  of  fluids  into  the  peritonaeum  is  impossible.  The  last  sutures, 
which  are  of  silk  or  silver  wire,  include  all  the  tissues  from  the  skin  to 
the  deepf'st  i)ortion  of  the  wound.  Tlie  wound  is  ugjiin  thfiroughly  irri- 
gated, and  a  Netiber's  bone-drain  is  inserted,  so  that  the  end  leads  out 
of  the  deepest  jwrtion.  Sublimate  gaiize,  borated  cotton,  and  protective, 
held  on  with  a  spica  bandage,  complete  the  dressing. 

•  In  case  the  intestinal  wall  is  broken  down,  or  is  so  nearly  necrotic 
that  its  return  into  the  cavity  (^f  the  abdomen  is  attended  with  danger 
of  rupture  of  the  gut  and  escape  of  its  contents,  two  alternatives  present 
themselves,  viz.:  to  leave  tlie  intestine  protruding,  and  establish  an  arti- 
ficial anus ;  or  to  exsect  the  dead  portion  and  sew  the  ends  together.  If 
the  patient  is  in  good  condition,  and  especially  if  in  the  prime  of  life  and 
usefulness,  exsection  should  be  done.  If,  on  the  other  hand,  collapse  is 
imminent,  or  if  there  is  anything  in  the  condition  of  the  pjitient  to  contra- 
indicate  a  prolonged  operation,  the  fecal  fistula  should  be  established. 

Exsertion  is  perffirnied  as  follows :  Release  the  .sti-angulation  as  above 
described,  and  draw  out  both  ends  of  the  bowel  until  six  or  eight  iuches 
of  sound  gut  are  exposed.  Place  a  clamp  or  throw  a  loop  of  diainfecteil 
tajie  around  ejich  end  of  the  intestine  near  the  ring,  to  prevent  the  possi- 
bility of  retniction  or  esrajte  of  the  buwel  or  its  contents  inward.  With 
sharp  scissors  divide  the  intestine  squarely  across  at  each  end  of  the 
limit  of  necrosis,  and  cut  a  triangular  piece  from  the  mesentery,  the  l)ase 
of  which  correspimds  exactly  to  the  section  of  int.estine  removed.  Ligate 
all  bleeding  points  in  the  mesenterj*.  The  operation  is  completed  in  the 
same  manner  as  in  exsection  of  the  intestine,  given  rui  a  prece^ling  page. 

\Vhen  it  is  desired  to  establish  an  artificial  anus,  the  strangulation 
should  be  relieved  as  already  directed,  and  the  bowel  ineised.  As  a 
rule,  it  is  not  necessary  to  stitch  the  gut  U)  the  wound,  on  account  of 
the  adhesions  which  usually  exist. 

In  the  coursv*  of  a  few  weeks,  after  the  patient  has  fully  recovered 
fnim  the  effects  of  the  str.mgulation  and  the  o|»enition,  the  canal  may  l>e 
restored,  by  opening  the  abdomen,  exsecting  the  protruding  and  attached 
portion  of  intestine,  and  uniting  the  ends  by  stitches.  Or  the  operarion 
of  Dupuytren  may  be  undertaken.  It  consists  in  gradually  breaking 
down  the  jiromontory  formed  by  the  contiguous  walls  of  the  incarcerated 
lo«jp,  and,  when  this  is  done,  allowing  the  external  wound  to  close  by 
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inte9lin«  varies  from  pinkisli-^ay  to  a  black,  motley  color.  The  «* 
tents  of  a  hernial  sao  should  not  be  I'eturned  into  the  .il«iomen  «nl«* 
the  color  changes  to  a  healthy  red  after  the  stningulation  w  freelyi?- 
lieved.  If,  after  from  Hve  to  twenty  minutes»  the  circulation  L«  *^**- 
lislied,  reduction  should  be  made.  In  accomplishing  this,  posJiiiff  » 
important,  and  the  intestine  should  be  cai-efully  pushed  in  t»etweeD  ^ 
thumli  and  finder.  Once  returned,  the  inner  openinj;  shouM  l»e  -'  "'^ 
with  the  linger  or  a  sponge,  so  that  blood  or  the  contents  of  th. 
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irr^jatinfi  flnid  may  not  rnn  into  the  peritoneal  cavity.  If  omentum  is 
contained  ia  the  hernia,  it  should  be  tmnstixed  at  the  nerk  of  the  sac 
with  a  lar^^e  doul>Ie  catgut  ligature,  tied  botli  ways,  and  the  mass  beyond 
the  Ugature  cut  otf.  The  stump  should  also  be  returned  into  the  cavity, 
nei'er  stitched  into  the  opening.  This  accomplished,  the  sac  requires 
attention.  It  is  also  tninstlxed  at  the  internal  ring  with  a  lar^e  double 
catgut  and  tied  on  both  sides  securely ;  all  that  i)art  beyond  the  ligatures 
is  cut  off.  The  cut  end  of  the  sac  is  now  stitched  with  catgut  to  the 
edges  of  the  internal  ring.  In  this  operation  strong  cafgut  suttires  are 
employed.  In  the  first  row  the  needle  is  made  to  transfix  the  edf<^  of  tlie 
ringt  then  through  the  sac  and  up  through  the  opposite  margin  of  the 
ring.  These  sutures  are  tied,  and  the  ring  tightly  closed,  so  that  the 
esca|)e  of  fluids  into  the  peritonieum  is  impossible.  The  last  sutures, 
which  are  of  silk  or  sUver  wire,  include  all  the  tissues  from  the  skin  to 
the  deepest  ix)rtiou  of  the  wound.  The  wound  is  again  thoroughly  irri- 
gated, and  a  Neuber*3  bone-drain  is  inserted,  so  that  the  end  leads  out 
of  the  deepest  portion.  Sublimate  gauze,  borated  cotton,  and  pn^teotive, 
held  on  with  a  spica  bandage,  complete  the  dressing. 

•  In  case  the  intestinal  wall  is  broken  down,  or  is  so  nearly  necrotic 
that  its  return  into  the  cavity  of  the  abdomen  is  attended  with  danger 
of  rupture  of  the  gut  and  escape  of  its  contents,  two  alternatives  present 
themselves,  viz.:  to  leave  the  intestine  protruding,  and  establish  an  arti- 
iicial  anus ;  or  to  exsect  the  dead  portion  and  sew  the  ends  together.  If 
the  patient  is  in  good  condition,  and  especially  if  in  the  prime  of  life  and 
iisefulnes.H,  exsection  should  be  done.  If,  on  the  other  hand,  collapse  is 
imminent,  or  if  (here  is  anything  in  the  condit»»u  of  the  patient  to  contra- 
indicate  a  prolonged  operation,  the  fecal  fistuUi  should  be  established. 

Exsection  ia  perfiirnied  as  follows :  Release  the  sti-angulation  as  above 
described,  and  draw  tint  lM)th  ends  of  the  bowel  until  six  or  eight  inches 
of  sound  gut  are  exposed.  Place  a  clamp  or  throw  n  loop  of  disinfected 
tape  around  each  end  of  the  intestine  near  the  ring,  to  prevent  the  ik>ssI- 
bility  of  retraction  or  esrape  of  the  bowel  or  its  contents  inward.  With 
sharp  scissors  divide  the  intestine  squarely  across  at  each  end  of  the 
limit  of  necn^is,  and  cut  a  triangular  piww  from  the  mesentery,  the  base 
of  which  corresponds  exactly  to  the  section  of  intestine  removed.  Ligate 
all  blee<ling  points  in  the  mesentery.  The  operation  is  completed  in  the 
same  manner  as  in  exsection  of  the  intestine,  given  on  a  prece<ling  page. 

When  it  is  desired  to  establish  an  artilicial  anus,  the  strangulation 
should  be  relieved  as  already  directed,  and  the  bowel  incise<l.  As  a 
rule,  it  is  not  necessary  to  stitch  the  gut  to  the  wound,  on  account  of 
the  adhesions  which  usually  exist. 

In  the  course  of  a  few  weeks,  after  the  patient  has  fully  recovered 
from  the  effects  of  the  strangulation  and  the  o|)eration,  the  canal  may  be 
restored,  by  oj)euing  the  abdomen,  exseeting  the  protruding  and  attached 
portion  of  intestine,  and  uniting  the  ends  by  stitches.  Or  the  ojwration 
of  liupuytren  may  be  undertaken.  It  consists  in  gradually  breaking 
down  the  imtmontory  formed  by  the  contiguous  walls  of  the  incarcerated 
loop,  and,  when  this  is  done,  allowing  the  external  wound  to  close  by 
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fiTTinuIation.  The  instrument  used  in  this  operation  is^  in  shape,  not 
unliUe  n  pair  of  forceps,  with  flat,  roughened  jaws,  and  long  handles, 
which  can  l>e  locked  wiil»  a  clamp.  Tho  jaws  are  inrrmluced  at  first  for 
a  slight  distance  only,  one  going  into  the  ascending  and  the  other  intfi 
the  descending  pai't  of  the  loop  of  intestine,  when  they  are  closed  and 

clanii>ed  in  such  a  manner  that  the 
walls  of  the  promontory  ai-e  held  firm- 
ly in  contact  (.Fig.  547).  The  instru- 
ment is  allowed  to  remain  in  position. 
Adhesion  occurs  in  the  contiguous  i>eri- 
ioneal  coverings  of  the  gat,  while  that 
part  of  the  promontory  firmly  gi-asi)ed 
by  the  instrument  is  crushed  or  sloughs 
away.  As  soon  as  the  projection  is  I 
sufficiently  broken  down  the  fistulous] 
opening  may  be  allowed  t<i  close. 

This  procedure  has  Iteen  successful 
in  a  number  of  cases  sufficient  to  jus-  M 
tify  its  employment.     If  a  cure  is  not  ™ 
effected,  or  if  stricture  should  result, 
exsection  should  be  performed. 

Inguinal  hernia  in  the  female  has 
the  same  relation  to  the  epigastric  ves- ' 
sels  as  in  the  male  subject.     In  thei 
complete  form   the  contents  may  de- 
scend into  the  labium.     The  treatment 
does  not  differ  materially  from  that  just  given.     Cysts  of  the  canal  of  ■ 
Nuck  not  infnHiu**uily  simulate  a  hernial  tumor.    Occasionally  the  ovary 
descends  inttt  llie  canal. 

Femoral  Hernia — Treatment.— T\m  form  of  hernia  is  more  difficult 
to  retain  in  place  with  a  truss,  and  is  more  likely  to  l>ecorae  incarcerated  , 
and  stmngulated,  than  any  other  variety.     The  p/'oyno^/A'  is,  therefore, 
more  unfavonible.    Tlie  diaf/f toad's  depends  upon  the  presence  of  a  tumor  | 
in  the  location  ah-eady  given  (Fig.  540),  the  neck  of  which  can  lie  traced, 
to  an  opening  at  the  inner  side  of  the  thigh,  just  exteraal  to  the  spine  of  j 
the  pube.s,  and  beUtw  Poupart's  ligament.     The  impulse  in  coughing  Is 
present,  though  usually  less  perceptible  than  in  inguinal  hernia.     Cysts 
are  less  apt  to  complicate  a  femoral  than  an  ingainal  hernia.     Enlarge- 
ment of  the  !ym|)hatic  glands  will  not  be  apl  to  mislead,  since  there  will 
have  been  a  history  of  adenitis,  a  gradual  increase  in  the  sizo  of  the 
glands,  which  may  be  recognized  as  a  group.     The  absence  of  impulse 
with  the  act  of  coughing  will  further  aid  in  the  exclusion  of  hernia. 

The  symptoms  of  strangulation  differ  in  no  essential  features  from 
those  in  inguinal  hernia. 

Treatment.— A.  reducible  femoral  hernia  should  be  retained  within 
the  alnlomen  by  a  truss,  the  pad  of  which  pre-ssos  firmly  over  the  femoral 
ring,  just  external  to  the  spine  of  the  pubis.  The  pad  should  be  small. 
so  that  it  may  not  compress  (he  femoral  vein,  and  the  spring  should 
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:,  (or  this  form  of  hernia  is  not  only  difficult  to  retain,  but  is  doubly 
nms  when  it  escapes  by  the  side  of  the  pad. 
[n  replacing  femoral  hernia,  position  is  invaluable,  and  taxis  may  be 
id.  The  best  position  without  taxis  is  the  knee-shoulder  ]>osture,  iu 
h  the  abdominal  museles  and  fascia  lat^i  are  n.^Iaxod,  and  the  contents 
the  abdomen  gnivitale  toward  the  diaphragm.  Or  the  doi-sal  decubitus 
sufbce,  witli  the  pelvis  elevated,  as  well  as  the  foot  of  th^  l)ed,  and 
thighs  flexed  upon  the  abdomen.  In  perfonning  taxis  it  must  be 
wmeinlteivil  that  the  bulk  of  the  hernia  must  pass  directly  backward  to 
dear  tlie  falciform  process  of  the  fascia  lata,  and  then  upward  in  the 
fipection  of  the  femoral  canal  (Fig.  540).     No  operation  for  the  rad/caZ 

Sof  femoral  hernia  is  justifiable  unless  it  is  ])osi(ively  demonstrated 
the  tumor  can  not  be  retained  by  any  prothetic  apparatus, 
an  operation  ia  necessitated,  the  femoral  ring  should  be  exposed  by 
^  pendioular  incision,  and  the  outlet  closed  by  stitching  the  crilmform 
j  ia^iix  and  the  falciform  proce.ss  to  the  edges  of  the  ring  with  strong  cat- 
[gDt  RUlures,  A  sublimate  gauze  compress  should  be  applied  after  the 
I  Operation,  and  the  patient  kept  in  the  recumbent  posture  for  two  weeks. 
iss  sliould  be  worn  for  at  least  a  year  after  the  operation,  and,  when 
ed,  should  be  resumed  at  the  first  Indication  of  weakness  in  the 


lucible  (not  strangulated)  femoral  hernia  may  l>e  treated  as  ad- 

for  the  same  form  of  inguinal  rupture.     Operative  interference  is, 

ever,  more  justifiable,  from  the  fact  that  strangnlation  i."*  more  apt  to 

r,  and  that  a  compress  to  prevent  a  further  descent  of  the  masa  is 

iy  successful. 

strangniated  femoral  hernia  ©iterative  interference  is  indicated 

tiKiiately  upon  the  first  symptoms  of  this  condition.     So  rapid  are 

^changes  which  occur  in  the  contents  of  the  sac  that  early  operation, 

ftys  commendable  in  every  form  of  strangulated  herniiL,  is  especially 

the  variety  under  consideration.     Taxis  should  not  be  performed 

the  patient  is  fully  amcsthetized.     The  preparation  for  the  opera- 

18  identical  with  that  for  inguinal  hernia.     AVhen  narcosis  is  com- 

the  patient  should  l>e  lifted  by  the  legs  in  such  a  way  tliat  the 

bs  will  l)e  flexed  upon  the  abdomen,  and  the  pelvis  Rused  consider- 

'  higher  than  the  thorax,     \\niile  in  this  position  taxis,  in  a  direction 

8t  slightly  backwai-d  and  then  upwanl,  shoidd  be  practiced.     If 

action  is  not  effected  in  from  five  to  ten  minutes,  it  should  be  discon- 


lie  incision  should  be  vertical  in  direction,  along  the  middle  of  the 

i>r,  with  its  center  over  the  femoral  ring.    The  length  will  vary  vnt'h 

of  rhe  protrusion,  but  three  or  four  inches  will  usually  suffice. 

S^  should  l>e  made  by  cutting  directly  down  upon  the  sac,  and,  when  this 

I  i«ticlied,  the  dissection  shoidd  he  continued  between  two  dissecting- 

When  the  sac  is  opened  and  the  fluid  escapes,  the  index-finger 

[bould  1h»  introduced  and  carried  upward  until  the  end  passes  beneath 

fie  fnh'iform  process,  and  the  nail  is  under  the  sharp  constricting  edge 

jjimbernat's  ligament.     At  this  stage  of  the  operation  the  hernia  must 

8*2  • 
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be  kept  between  the  ^^ct  and  the  femoral  vein,  and  the  edge  of  the  iml 
againat  Gimbeniat's  lig-dnient,  just  at  its  inserti<»n  at  the  os  jmbis.  A 
Icing,  probn-iMjinte:!  knife  is  now  rarried  flatwise  along  thp  palmar  side  of 
the  linger,  with  the  cutting  edge  directed  toward  the  median  line.  The 
constriction  is  relieved  by  lifting  or  scraping  the  attachment  of  Gimber- 
nat's  ligament  from  the  os  pubis,  and  in  doing  this  the  cutting  edge  uf 
the  knife  should  not  be  carried  beyond  this  ligament,  nor  shouUt  it  have 
any  other  direction  than  inward  toward  the  symphysis.  If  these  precau- 
tions ai-e  not  observed,  a  dangerous  complication  may  ainse  in  the  division 
of  the  obturator  artery  (or  vein),  in  cases  in  which  it  is  derived  from  the 
epigastric  branch  of  the  exteraal  iliac.  In  eight  fatal  cases  of  this  char- 
acter the  patients  were  females.  This  abnormal  derivation  occurs  in 
women  in  nearly  50  i>er  cent  of  ca-ses,  and  in  25  per  cent  in  men,  whili^ 
the  vein  is  in  relation  to  the  femoral  ring  in  a  larger  proportion  of  cases.* 
The  manner  in  wliich  the  artery  arches  over  the  cmnil  ring  Is  .ihttwn  in 
Fig.  odd.  When  the  strangulation  is  released,  and  the  contents  of  the 
sac  returned  into  the  abdomen,  an  effort  should  be  made  to  effect  a  nwli- 
cal  cure  as  above  directed. 

UnibiUeal  Jfc*rma.—The  diagnosis  between  this  form  of  hernia  an<l 
other  tumors  of  the  umbilical  region  will  depend  chiefly  upon  the  im- 
pulse conveyed  to  the  hernia  in  the  act  of  c^juj,'hing,  or  in  crying  in 
children.  If  the  hernia  is  made  up  of  omentum— and  this  is  not  un- 
common  in  adults— it  will  be  doughy  to  the  feel  and  flat  or  <lull  on  per- 
cussion. Intestine  will  be  more  or  less  resonant  on  percnssion.  If  the 
mass  is  reducible  in  the  recumbent  posture,  and  under  direct  manipula- 
tion the  diagnosis  of  hernia  is  evident.  Cyst  of  the  omphalomesenteric 
duct  would  be  translucent,  and  fluctuation  would  be  present.  In  con- 
genital hernia  the  extreme  thinness  of  the  covering  renders  the  recog- 
nition of  the  character  of  the  tumor  easy. 

Treatment. — When  an  umbilical  hernia  which  is  only  covered  by  the 
thin  membrane  of  the  cord  exists  at  birth,  it  should  be  returned  at  once., 
and  the  opening  closed  by  carefully  adjusttid  sutures,,  supported  by  ad- 
hesive strips,  di-awn  in  dove-tail  fashion  across  the  abdomen  at  the  weak 
point.  If  covert^d  over  with  integument^  it  should  be  reduced,  a  small, 
firm  compi-ess  jjlaced  in  the  opening,  and  secured  in  place  by  a  band  of 
adhesive  plaster  carried  around  the  child's  l>elly.  The  acquired  form 
is  ti"eatod  in  the  same  general  way.  It  should  be  reduced  by  posture, 
aided  by  cai*eful  taxis  if  necessary,  and  a  truss  worn  day  and  night.  In 
mild  cases  a  light  rubber  belt  will  suffice  after  retiring  for  the  night, 
but  the  heavier  appamtus  should  be  adjusted  before  leaving  the  recum- 
bent posture. 

Irreducible  hernia,  not  strangulated,  may  be  held  in  position  by  a 
proi>erly  adjusted  cup-shaped  compress. 

The  danger  of  strangulation  is  always  present,  and  the  question  of 
the  advisability  of  operating  to  relieve  the  incarceration,  and  of  sewing 
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up  llie  opening,  must  be  determined  by  the  circumstances  of  eaoh  par- 
ticular case.  As  a  rule,  an  operation  is  nut  indicated  unless  strangula- 
ia  threatened,  and  this  is  especially  the  case  when  the  x^atient  is 
BtHi  within  thf  easy  call  of  a  competent  operator.     Under  otlier  con- 

I  operative  interference  may  l>e  seriously  considered. 
'ith  the  first  symptoms  of  slranffidatioTi  the  patient  should  l»e 
1,  and  a  final  effort  at  reduction  made  by  careful  taxis.  If  this 
mot  sacceed,  kelotoniy  should  beat  once  performed.  Tlie  incision 
oriM  l)e  vertical,  with  its  center  correspontling  to  the  neck  of  the  her- 
sia.  On  account  of  the  exceeding  thinness  of  the  integument  and  other 
coverings,  great  care  should  be  exercised  in  cutting  down  upon  the 
tnmor  As  sotm  as  the  sac  is  punctured,  the  dull  director  is  introduced, 
lad  the  sac  divided  sufficiently  to  allow  the  introduction  of  tlie  linger, 
BpoQ  which  the  further  division  of  the  sac  is  made.  If  the  finger-nail 
QUI  now  be  insinuated  l>etween  the  neck  of  the  hernia  and  the  constnct- 
ing  ring,  it  should  be  done,  lioldiug  the  jialmar  aspect  of  the  finger 
toward  the  pubes.  The  probe-pointed  bistoury  is  now  introduced  fiat- 
wise,  and  the  constriction  divided  for  not  more  than  a  quarter  of  an  inch 
It  first.     The  direction  of  this  cut  should  be  in  the  median  line,  and 

fe^nw1l^fl  the  pubes ;  or  the  constriction  may  lie  incised  on  the  npi)er  aspect 
neck  if  more  convenient  to  the  ojjerator. 
2  management  of  the  strangulated  l>owel  or  omentum  should  be 
tlie  same  a.s  advised  in  in'<uinal  hernia.  Tlie  sac  should  Ik*  transfixed 
with  a  strong  dcuible  catgut  ligature,  tied  eiich  way,  the  part  beyond  the 
"  '  -s  cut  ofl',  and  the  stump  return<>d  within  the  abdomen.  The 
'  cure  sh<juld  l>e  attempted  by  introdn<*ing  a  flat  Thiersch  sponge 
IhroQgh  the  opening,  which  will  prevent  blood  or  other  matter  from  en- 
ttring  the  peritoneal  cavity.  The  margins  of  tlie  opening  should  now 
be  trimmed  so  as  to  secure  freshened  edges  for  approximation.  When 
■U  bleeding  has  ceased,  the  syKinge  should  be  removed.  The  parietal 
liyer  of  peritonipum  should  Iw?  stitched  by  a  separate  n)w  of  catgut 
ntttrea,  and  the  fascia,  aponeuroses  of  the  musrrles,  and  integument 
^ughl  together  by  silk  or  silver-wire  sutures.  If  for  any  i-eason  the 
»I)anue  row  of  sutures  are  not  introduced,  the  outside  row  should  trans- 
fix tht."  peritoue;d  layer  of  the  ahdomiual  wall  about  ouo  fourth  of  an 
iteli  from  the  margin  of  the  wound,  so  tliat,  when  the  sutures  are  tied, 
ttw  much  of  the  periton*?al  surface  of  the  two  sides  will  be  brought 
(apposition. 
\VetUral  hrrnhi  is  amenable  to  the  same  general  treatment  as  the 
xl  umbilical  variety.  In  operation  for  the  cure  of  hernia  after 
aroromy,  the  parietal  peritonicum  should  be  first  closed  with  catgut, 
'"closing  the  remainder  of  tlie  wound  the  sutures  should  be  made  to 
^Hnde  both  layers  of  the  dense  sheath  of  the  rectus  muscle. 

kin  difiphT(i(jmatic  hernia  the  diag^nosis  must  be  based  upon  the  symp- 
19  of  obstruction.  Pleurilis  will  be  pi-esent  in  a  varying  degnw.  The 
"OJy  means  of  aniving  at  a  positive  diagnosis  is  to  make  the  median 
Wfisiotu  with  manual  explomtion.  The  lu^rnia  may  l>e  re<lticed  by  trac- 
tion, with  or  without  dilatation  of  the  opening  in  the  diaphnigm.     The 
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prognosis  is  unfavorable,  and  the  gravity  is  increased  or  operative  inter- 
ference is  deliiyt'd. 

The  i*ecognirion  of  gluteal  hernia  is  also  difficult.  If  with  the  6yBp- 
toms  of  obstruction  there  is  pain  in  the  re;^on  of  the  sciatic  notch,  or  in 
the  distribution  of  tlie  gluteal  or  sciatic  nerves,  which  is  increased  liy 
direct  pressure,  the  presence  of  gluteal  hernia  is  usually  certain.  K  n 
tumor  is  appreciable,  it  is  still  more  positive. 

To  locate  the  notch,  place  the  patient  on  his  Mly  and  hold  ilie  1*^ 
perfectly  straight,  with  the  toes  ptiinting  dii-ectly  downward.  A  line, 
drawn  from  the  posterior  superior  spine  of  the  ilium  to  the  upper  sur- 
face of  the  great  trochanter,  will  cross  over  the  foramen. 

Tlie  incision  should  be  fi-ee,  and  tiie  tibei-s  of  the  gluteal  miisda 
separated  with  the  linger.  The  vessels  should  be  located  before  the  con- 
etriction  is  divided. 

Ohiurator  hernia  may  b**  present  \dthout  any  appreciable  tumor.  It 
may  be  recognized  by  digital  exploration  through  the  rectum  ht  vngimi. 
Pressure  upon  the  obturator  nene  may  produce  pain  in  the  hip  or  knw. 
If  the  symptoms  of  obstruction  are  present,  the  hand  should  be  intn^ 
duced  through  an  incision  in  the  linea  alba,  when,  by  cai-eful  explora- 
tion of  the  pelvis,  the  character  of  the  lesion  can  be  determined,  b 
the  effort  at  reduction  by  traction  from  within,  the  thigh  should  Iw ro- 
tated outward  to  relax  the  obturator  muscle.  If  necessary,  an  iiicision 
may  be  made  immediately  over  the  foramea,  and  the  constriction  divided 
from  below.  The  iwini  at  which  the  intestine  usually  escapes  isiuibe 
adult  between  two  and  two  and  a  half  inches  external  to  the  symphysis 
pubis,  and  on  a  line  with  the  inner  border  of  the  femoral  or  iliac  win. 
"Wlien  the  iiljers  of  the  pectineus  muscle  are  divided,  the  tumor  wUl  be 
encountered. 

Lumbar  and  vagiTidl  hernia  do  not  demand  especial  consideration. 
The  diagnosis  will  depend  upon  the  appearance  of  the  tumor,  with  the 
symjitoms  of  strangulation,  when  the  constriction  is  sufficient.  The 
return  of  the  mass  which  follows  pr(»lapsuB  of  the  uterus  into  the  rrurini 
may  be  effected  by  direct  reposition  of  the  uterus,  or  by  conjoined 
manipulation  with  one  hand  introduced  through  an  opening  in  the  lioea 
alba. 

Fecal  Fistiila,^~X  fecal  fistula  may  exist  between  any  portion  of  the 
intestinal  canal  and  the  external  muscle  through  the  integument ;  fwm 
the  intestine  into  a  normal  caWty,  as  the  bladder  or  uterus,  and  ihenc* 
to  the  exterior ;  into  an  abnormal  cavity,  as  an  abscess,  and  tiieoce 
out  tlii-oiigh  one  of  the  hollow  organs  or  directly  to  the  skin;  oritnw/ 
/  lead  into  a  cid-de-sac  or  blind  pocket. 

Fecal  fistulae  are  congenital  and  acquired. 

Imperforate  anux  is  the  most  frequent  cause  of  congenital  fistnU. 
The  pressure  of  accumulated  matter  at  the  extremity  of  the  canal  ia- 
duces  inflammation,  ulceration,  and  perforation,  with  extravasation  of 
the  bowel  contents.  If  the  congenital  obstruction  is  low  down,  the  oiwo- 
ing  may  occur  through  the  v>erinffium,  l>ladder,  or  vagina.  If  higher uiv 
the  tistula  may  open  through  the  abdominal  wall  at  the  umbilicus,  or 
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below  tills  point  in  the  linea  alba,  or  posteriorly  near  the  spine.  A  rare 
cause  of  congenital  fistula  is  the  presence  of  the  omphalo-niesenteric 
dnct,  or  Meckel's  diverticuluui,  which,  as  heretofore  stated,  opens  at  the 
umbilicus. 

Acquired  fecal  fistulse  may  be  surgical  or  accidental.  Colostomy 
and  enterostomy  are  examples  of  the  former,  while  the  latter  result  from 
perforating  wounds  of  the  intestinal  canal,  either  from  the  exterior,  as 
by  ffun-shot  or  punctuTed  wounds^  or  by  the  passage  of  some  ingested 
sharp  or  hard  body  through  the  intestinal  wall ;  or  by  perforation  of  the 
intestine  by  an  uloer  or  abscess,  or  from  gangrene  due  to  stmngulution, 
contusions,  etc. 

The  diaipiosis  ot  a  fecal  fistula  which  communicates  directly  with 
the  exterior  is  made  evident  by  the  escape  of  gas  and  ingested  matter. 
Indirect  fistula;  can  also  be  determined  by  the  careful  examination  of 
the  discharges  from  the  organs  tlirough  which  they  pass.  In  a  case  re- 
ported by  Dr.  Krackowitzer,  in  the  **  Transactions  of  the  New  York 
Pathological  Society,"  an  ulcer  of  the  appendix  vermiformia  had  opened 
into  the  bladder.  The  diagnosis  of  entei-o-vesical  fistula  was  established 
by  the  escape  of  a  lumbricoid  worm  from  the  mvthm.  Blind  listulie  am 
not  often  be  made  out  until  demonstrated  by  exploration. 

In  determining  what  portion  of  the  intestinal  canal  the  fistnla  opens 
into  one  must  consider,  first,  the  character  of  the  discharge  ;  second,  the 
distance  from  the  rectum,  as  determined  by  injections. 

In  congenital  Jzstulw  opening  into  the  perinjpum  the  inference  is 
natural  and  generally  correct  that  the  lower  portion  of  the  large  intestine 
is  involved.  If  bile  is  freely  discharged  thrtiugh  a  congenital  or  o-c- 
quired  fistula,  it  is  safe  to  conclude  that  the  opening  is  not  very  far 
removed  from  the  duodenum  or  upper  portion  of  the  jejunum.  The 
odor  of  gas  or  ingesta  escaping  from  the  large  intestine  ia  usually  more 
offensive  than  that  from  the  small  bowel. 

When  caused  by  a  wound,  the  known  direction  and  character  of  the 
penetrating  body  will  aid  in  arriving  at  a  con-ect  idea  of  the  gut  pene- 
trated. 

A  fistnla  resnUing  fmm  perityphlitic  abscess  occurs  almost  always 
in  the  copcum,  more  rarely  in  the  lower  jMjrtion  of  the  ascending  c-olon 
or  lower  ileum.  When  the  colon  is  involved  the  location  may  be  deter- 
mined by  slowly  injecting  milk  per  rectum,  having  measured  the  quan- 
tity injected  until  it  begins  to  fiow  out  at  the  external  opening. 

The  prognosis  of  fecal  fistula  depends  upon  its  character.  Congeni- 
tal fistnlff*  are  obstinate  nnder  treatment.  Acquired  fistulfe  may  be  cured 
in  the  majority  of  instances. 

Treatment. — Congenital  fistulffi,  resulting  from  imperforate  anus,  can 
only  be  healed  by  the  establishment  of  an  opening  in  the  i)erinffium 
which  shall  communicate  with  the  most  deiwndent  portion  of  the  blind 
gut.  When  this  is  done,  a  pad  worn  over  the  fistulous  opening  will 
lead  to  its  gradual  occlusion.  AVhen  the  fistula  is  the  result  of  a  patu- 
lous oniphalo-mesenteric  canal,  it  may  be  closed  by  sutures  or  by  a  com- 
press. 
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Acquired  fistulfp  not  infrequentlj'  heal  spontaneously.  The  opera- 
Hon  consists  in  cutting  down  upon  the  opening  in  the  gut  and  lay- 
ing freely  ojx'n  all  siuusea  which  (!ouiniunicate  with  tlie  fiHtulous 
outlet.  As  the  track  of  the  fistula  is  often  tortuous,  it  is  at  times  ex- 
ceedingly difficult  to  foUow  it.  A  repetition  of  the  method  employed 
in  the  following  case  will  be  of  sen'ice  in  the  more  complicated  oper- 
ations : 

In  1880  a  young  man  came  under  my  observation  on  account  of  a 
pistol-shot  wound.  The  ball  had  entered  the  abdomen  on  a  level  with 
and  about  one  and  a  half  iurh  to  the  inner  side  itf  the  left  anterior  su- 
perior spine  of  the  ilium.  From  tlie  direction  in  which  the  we^ipon  was 
aimed,  the  missile  was  thought  to  have  passed  directly  back  and  lodged 
In  the  iliac  fossa.  There  wei-e  no  immediate  symptoms  of  perforation 
of  the  intestine.  An  abscess  formed  which  di8<^harged  from  the  wound 
of  entrance,  and,  about  six  weeks  after  the  receipt  of  the  injury,  a  fecal 
fistula  was  established.  The  fistulous  track  was  so  long  and  tortuous 
that  it  could  not  be  followed.  After  the  anffisihesta  was  complete,  warm 
milk  was  thrown  into  the  bowel  until  it  mn  out  at  the  opening.  The 
stream  of  milk  was  then  followed  without  difficulty,  and  the  opening 
discovered.  All  communicating  sinuses  were  laid  open  and  packed  with 
carbolized  gausse.  The  wound  closed  within  a  month,  and  the  patient 
was  cured. 

It  will  be  advisable,  in  attempting  to  close  the  fistula,  for  the  patient 
to  maintain  a  position  which  will  prevent  the  gravitation  of  ingested 
matter  into  the  opening. 

Closure  of  the  external  orifice  by  means  of  sutures  is  not  advisable, 
since  it  may  induce  fecal  infiUrati(tn.  A  recovery  is  nsuully  hajstened 
when  the  margins  of  the  wound  in  the  integument  can  be  stitched  to  the 
edges  of  the  opening  into  the  bowel,  as  directetl  In  enten>stomy. 

Colostomy. — The  establishment  of  a  fecal  fistula  between  the  colon 
and  the  abdominal  wall  ia  usually  performed  in  the  coecum  or  first 
few  inches  of  the  ascending  portion,  the  lower  part  of  the  descend- 
ing colon,  or  in  the  sigmoid  flexure.  In  the  first  two  locations  the 
operation  is  refro-peritoneal ;  in  the  last  the  cavity  of  the  peritonieum 
is  opened. 

Colostomy  is  indicated  as  a  palliative  measure  in  occlusion  of  the 
alimentary  canal  on  the  anal  side  of  the  operation  by  stricture,  neo- 
pla-sm.s,  volvulus,  intu9suacepti<m,  or  any  lesion  for  the  relief  of  which 
exsection  is  not  permissible.  In  chronic  colitis  or  proctitis^  it  is  a  cura- 
tive operation  in  giving  complete  rest  to  the  diseased  bowel  until  recov- 
ery ensues. 

In  selecting  the  place  of  operation,  the  right  or  left  lumbar  region 
should  be  chosen,  not  so  much  for  the  reason  that  the  gut  may  be  ex- 
po.sed  in  a  part  uncovered  by  peritonffium  (for  opening  into  this  cavity 
is  no  longer  the  dangerons  procedure  it  was  supposed  to  he),  but  becrause 
the  situatiim  of  the  opening  here  is  the  mast  suitable  for  wearing  a  pro- 
tecting apparatus,  antl  secures  a  greater  degree  of  cleanliness  in  the 
after-management  of  the  fistula. 
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When  the  rectum  and  lower  portion  of  the  sigmoid  flexure  are  in- 
Tolved,  the  left  lumbar  region  should  be  selected ;  if  the  descending  or 
trans^'erse  colon  are  involved,  the  right  lumbar  incision  is  preferable. 

CaUi'sen^s  Operation — I^ft  Lumbar  Colostomf/. — Place  the  patient  on 
the  right  side,  inclined  well  over  upon  the  abdomen.  The  objective  point 
is  the  j>osteri(.)r  surface  of  the  descending  colon,  at  a  point  situated  half- 
way between  the  crest  of  the  ilium  and  the  last  rib,  and  half-way  l>e- 
tween  the  apinons  process  of  the  third  lumbar  vertebi-a  and  the  ante- 
rior superior  spine  of  the  ilitim.  ^fake  an  incision  about  five  inches  in 
length,  the  center  of  whicli  shall  strike  this  point,  commencing  about 
one  inch  from  the  vertebral  spines.  The  direction  of  this  incision  should 
be  obliquely  from  above  downward  and  forward — that  is*  parallel  with 
the  lumbar  vessels  and  nerves.  Dividing  the  skin  and  fascia,  the  poste- 
rior border  of  the  abdominal  muscles  and  the  anterior  border  of  the 
quadratus  lumborum  muscle  will  be  seen.  The  posterior  wall  of  the 
colon— that  portion  which  is  not  included  in  the  peritonjeum — will  be 
fonnd  a  little  jwsterior  to  the  border  of  this  muscle.  A  sjife  guide  is  to 
insert  the  finger  along  the  edge  of  the  quadratus  muscle  and  feel  for  the 
kidney.  The  gnt  is  immediately  in  front  of  this  organ.  It  is  important 
U^  keep  well  toward  the  spine  in  order  to  avoid  o|>ening  mXo  the  perito- 
naeum. Usually  at  this  juncture,  with  the  wound  x>erfectly  dry,  the  wall 
of  the  intestine  can  be  picked  up  with  the  linger  and  lifted  toward  and 
into  the  wound.  If  it  has  receded,  deep  pressure  upon  the  anterior 
wall  of  the  abdomen  will  bring  it  into  view.  If  the  cavity  of  the  peri- 
tonaeum is  not  opened,  it  is  scarcely  pcjssible  to  get  hold  of  the  small 
intestine.  The  colon  may  be  recognized  by  its  large  size  and  by  its  sac* 
cnlnted  wall.  If  there  is  any  doubt  as  to  the  large  intestine  being  the 
one  which  presents,  the  exi>e<lient  of  pumping  air  into  the  rectum  may 
be  resorted  to,  the  immediate  distention  of  the  colon  proving  its  close 
relation  to  the  rectum.  As  soon  as  the  bowel  is  brought  into  the  wound, 
it  should  be  transfixed  by  two  strong  silk  sutures,  introduced  about  an 
inch  apart,  through  the  integument  of  one  side  into  the  intestine  for 
abont  one  half  an  inch  and  out  again  and  up  through  the  margin  of  the 
incision  in  the  integument  on  the  opposite  side.  The  colon  is  now  held 
well  up  into  the  wound  by  traction  on  the  sutures  in  the  hands  of  nn 
assistant,  while  the  operator  makes  a  longitudinal  incision  in  the  wall 
of  the  gut  8ui>erficial  to  the  threads  which  have  transfixed  it.  When 
this  is  done,  the  center  of  the  ligatures  is  drawn  out  by  a  tenaculum, 
divided,  and  the  four  threads  tied  securely.  Prom  two  to  four  addi- 
tional sutures  may  be  introduced  on  each  side,  to  guard  against  the 
infiltration  nf  fecal  matter.  The  wound  in  the  integument  should  now 
be  closed  from  each  end  down  to  or  very  near  the  level  of  the  oi>ening 
in  the  colon. 

If  there  is  much  escape  of  fecal  matter  immediately  following  the 
operation,  a  dressing  need  not  l)e  applied.  Tlie  patient  should  Ijc  made 
to  lie  upon  the  back,  in  which  position  gravity  favors  the  escape  of 
the  bowel  contents.  At  times  it  is  convenient  to  apply  an  iodoform- 
ized  and  sublimate  gauze  dressing,  with  a  bandage  around  tlje  abdomen. 
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In  from  three  to  eeven  days  the  stitches  can  be  removed,  and,  after  the 
wound  is  healed,  a  compress  and  belt  should  be  worn  to  prevent  the 
escape  of  freces  until  the  convenience  of  the  patient  is  suited. 

If  in  the  search  tor  the  colon  the  cavity  of  the  periton4'eura  is 
opened,  it  should  be  immediately  sewed  up  with  continuous  catgiil 
sutures. 

If,  after  colostomy,  prolapse  of  the  intestine  occurs,  it  may  be  re- 
turned and  held  in  place  by  a  properly  adjusted  compress  of  ganze.  If 
the  opening  contRR'ts  to  such  an  extent  that  the  escape  of  fec^il  mutter 
is  hindered,  it  should  be  dilated  with  the  tinger  or  by  means  of  a  gum 
or  sponge  tout. 

Amussat's  openition,  or  rigJit  lumbar  colostomy,  is  performe*!  in  the 
same  manner  as  the  procedure  just  given,  upon  the  opposite  side  of  the 
body.  Littr6'8  operation  is  performed  by  opening  into  the  peritoneal 
cavity  by  an  incision  in  the  abdominal  wall  just  internal  to  the  left  ante- 
rior spine  of  the  ilium  over  the  sigmoid  flexure.  The  small  intestines  are 
displaced  to  the  right,  while  the  sigmoid  flexure  is  brought  up  to  the 
wound  nud  fastened  by  two  rows  of  sutures.  The  flrsl,  of  tine  silk, 
attach  the  edge  of  the  parietal  peritoneum  to  the  peritoneal  layer  of 
the  gut,  while  those  of  the  second  row  pass  through  the  integument 
and  into  the  lumen  of  the  intestine,  as  in  colostomy.  A  like  operation 
may  be  done  upon  the  transverse  colon,  although  either  of  these  pro- 
cedures will  be  rarely  indicated. 

Peritonitis. — In  properly  selected  cases,  abdominal  section  for  the 
relief  of  peritonitis  with  effusion  has,  vsithin  late  ye^u-s,  become  a  recog- 
nized operation.  It  is  more  applicable  to  cases  of  local  iterit*)nitia.  and 
in  chronic  inflammation  of  this  membrane,  than  in  acute  generiil  perito- 
nitis. The  ojw^i-ation  is  justifiable  in  the  acute  inflammation  which  fol- 
lows perforation  of  The  alimentary  canal,  in  which  closure  of  the  iierfo- 
ration,  and  a  thorough  cleansing  of  the  cavity  of  the  peritonaeum,  are 
ea-sential.  I^eft  without  operation,  these  cases,  almost  without  excejuion, 
end  fatally.  Also  in  chronic  local  pmtoniiis,  due  to  any  cause  in  which 
the  symptoms  of  septic  absorption  are  prominent.  The  same  principle 
should  apply  in  these  cases  as  in  chronic  effunions  into  the  plpui-al  cavity.* 
Mr.  Treves,  in  his  excellent  monogi:apIi,  cites  a  series  of  cjises :  one  in 
which  Mr.  Hancock  opened  the  abdomen  for  chronic  local  peritoniti^ 
due  to  disease  of  th«  vermiform  appendix  ;  Mr.  Tait,  in  several  cases  of 
chronic  peritonitis ;  Dr.  Savage,  in  eight  cases  of  pelvic  j>eritonitis  treated 
by  lapanHomy ;  Dr.  Playfair,  in  <me  case  of  chi-onic  puerperal  perito- 
nitis— all  ending  in  recovery,  f  When  the  incision  is  made,  au}^  eflfused 
liquid  or  pus  should  l>e  removed  by  means  of  soft  Thiersch  sponges  on 
holders,  and  the  cavity  of  the  peritonfpum  flooded  with  warm  Thiersch 
solution  or  l-to-2iX)f)()  sublimate  solution,  or,  if  neither  of  these  can  be 
had,  with  dean  warm  water  at  a  temperature  of  about  KNJ°  F.  As  soon 
as  it  is  intrtKliiced  it  should  be  removed  with  the  sponges,  and  the  irri- 
gation repeated  until  it  comes  away  clear. 
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*  "  Intestinal  ObstrucUoa."     Lea,  Sons  St  Ca,  Philodelpliia,  1864. 
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In  two  instances  I  have  seen  the  sublimate  solution  employed  in  this 
manner  in  disinfection  of  the  entire  peritoneal  cavity  with  success. 

In  severe  and  obstinate  cases,  dniinage  should  be  established  in  the 
same  manner  as  descrili>ed  in  the  after-treatment  of  certain  ovarian  tum(»rs. 

In  the  diagnosis  of  xieritonitis,  pain  is  in  the  majonty  of  instances 
an  early  and  prfmiinent  symptom.  It  is  intense  in  character,  almost 
txmstant,  being  tirst  noticed  in  a  given  jwint  and  extending  later  with  * 
the  progress  of  the  inflammation  to  any  portion  of  the  abdominal  cavity. 
Tympanites  exists  in  a  varying  degree,  the  pntient  genondly  lying  Ti^>on 
the  back,  wiih  the  legs  dmwn  up  and  the  thighs  flexed  upon  the  abdo- 
men. The  abdominal  muscles  are  usually  rigid,  taking  no  part  in  the 
respiratory  act.  Constipation  is  the  rule  in  a  large  nmjorily  of  cases. 
A'omiting  is  not  so  common  a  feature,  though  often  occurring  in  perito- 
nitis. Difficulty  in  urinating,  or  complete  retention,  occurs  in  some 
cases,  especially  in  those  in  which  the  inflammatory  process  is  marked 
in  the  pelvic  region.  The  pulse  is  increased  in  frequency.  Peritonitis 
■Is  in  almost  all  instances  secondary  to  a  lesion  of  one  or  more  of  the 
abdominal  viscera. 

Absress  in  the  Abdominal  Jieg ion.— Ahswss  may  occur  l>etween  the 
parietal  layer  of  the  peritonaeum  and  the  muscular  walls  of  the  abdo- 
men, within  any  circumscribed  area  of  the  peritoneal  cavity,  in  the  loose 
tissues  l>ehind  the  peritonienm  (retro-peritoneal  abscess),  and  in  the  sub- 
stance or  within  the  capsules  of  any  of  the  visoeni. 

The  diagnosis  of  extra-peritoneal  abscess  will  in  part  depend  upon 
the  localized  pain  or  tenderness  under  pressure,  and  the  induration  and 
OHlema  which  an*  chanicteriHtic  of  acute  inflammation  with  pus-forma- 
tion, together  with  the  usual  exacerbations  of  temperature,  with  or  with- 
out rigors  or  a  chill.  Fluctuation  may  be  appreciable  in  extra- peritoneal 
abscess  in  patienrs  with  thin  Hbdoniinal  walls,  and,  if  situated  between 

I  the  muscles  or  in  t}ie  sul>cutaneous  tissues,  is  usimlly  diagnosticated 
withftut  difliculty.  The  employment  of  the  exjjloring-needle  and  aspi- 
rator is  always  invaluable  in  the  recognition  of  an  abscess.  The  imme- 
diate indication  in  treatment  is  to  cut  down  upon  the  tumor.,  using  the 
neeiUe  which  has  indicated  the  presence  of  pus  as  a  guide,  until  the  sac 
is  reached,  puncturing  this  sufficiently  to  admit  the  jxtint  of  the  closed 
dressing-forceps,  and  enlarging  the  opening  by  separating  the  handles 
of  the  instrnment.  The  principles  of  irrigation  and  free  drainage  apply 
-    here  as  to  other  recent  collections  of  pus, 

I  Intra-peritoneal  abscess  is  usually  single,  although  in  exceptional 
instances  there  may  be  two  or  more  different  centers  of  suppuration. 
The  most  frequent  locations  are  the  iliac  regions  and  the  pelvis.  In- 
flammation of  the  cfpcum  and  vermiform  api>eudix,  and  the  peritomeum 
immediately  about  these  organs  {typhlitis  and  periti/phlilis\  is  a  not 
infrequent  cause  of  abscess.  All  of  the  lesions  considered  under  the 
head  of  intestinal  obstniction  may  induce  the  formation  of  pus  in  the 
cavity  of  the  peritonaeum.  Abscess  occasionally  forma  between  the 
upper  surface  of  the  liver  and  spleen  and  the  diaphnigm  as  a  result  of 
tearing  loose  portions  of  the  suspensory  ligaments  of  these  organs. 
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Diagnosis. — Intra-peritoneal  abscess  must  be  differentiated  from  neo- 
plasms, cysts,  fecal  imiiuction,  with  coecitis  (ir  colitis,  all  tumors  resiilting 
from  obstruction,  hydronephrosis,  aneurism,  hamiutomu^  and  ab84'ess 
within  the  solid  viscera.  The  characteristic  features  of  neoplasms,  fecal 
impaction,  and  the  varions  lesions  which  induce  intestinal  occlusion,  have 
just  been  considered.  Hydronephrosis  develops  slowly,  and  has  a  his- 
tory of  ob.stniction  of  the  ureter  or  urethra  which  can  not  be  mistaken, 
while  the  expansile  pulsation  and  bruit  of  an  aneurism  render  it  easy 
of  recognition.  Abscess  develops  quickly,  and  follows  an  injury  or  oc- 
curs in  the  course  of  some  inilanniiatory  process.  If,  after  a  blow  in  the 
hypochondriac  region,  or  a  severe  fall,  tenderness  is  developed  along 
the  upper  surface  of  the  liver  or  spleen,  accompanied  by  the  well-known 
constimtional  symptoms  of  pus-fonnation,  perihepatic  or  perisplenic  ab- 
scess may  be  susi)ected.  The  same  symptoms,  occurring  in  the  course 
of  typhlitis  or  perityphlitis,  point  to  suppuration  in  the  region  of  the 
copoum.  In  like  manner  ovaritis,  metritis,  saljnngiris.  cystitis,  ajid  y)elvic 
cellulitis  are  conditions  which  not  infrequently  induce  abscess  in  the 
pelvic  peritonteura. 

Induration  and  fluctuation  are  scarcely  appreciable  in  the  earlier  stages 
of  abscess  between  the  liver  or  spleen  and  diaxthragm  on  account  of  the 
resistance  offered  by  the  ribs.  Lctcalized  pleuriiis  and  pain  in  the  re- 
spiratory act  should  not  be  without  signilicance  when  considered  with 
other  symptoms.  In  perityphlitic  abscess  induration  is  felt  early  in  the 
inflammatory  process,  tenderness  is  well  marked,  while  muscular  rigidity, 
esjiecially  of  the  right  side  of  the  abdomen,  is  present.  There  are  dull- 
ness on  percussion  and  cedema  of  the  skin.  As  the  intiammatory  j>rocess 
extends,  the  induration  becomes  more  superficial  or  descends  along  the 
iliac  fossa.  Fluctuation  is  de*^p-seated  and  diffuMilt  of  recognition  until 
there  is  either  pus  in  large  quantity,  or  the  wall  of  the  abscess  has  risen 
in  close  proximity  to  the  integument.  In  abscess  within  the  ]»elvis,  ex- 
ploration by  the  rectum  or  vagina  will  aid  in  a  cori-ect  diagnosis. 

Treatment. — In  perihej>atic  abscess  the  pus  should  be  evacuated  by 
means  of  the  aspirator.  The  needle  should  be  of  sufficient  caliber  to 
allow  the  pus  to  come  away  freely,  and  should  lie  introduc4-d  in  the 
same  opening  and  to  the  same  depth  of  the  smaller  needle  which  was 
employed  in  arriving  at  a  diagnosis.  Washing  out  the  cavity  of  the 
abscess,  when  it  is  of  recent  formation,  is  not  advisable  for  fear  of  f)ver- 
distention  and  rui)ture  of  the  sac.  Incision  and  free  drainage  may  l»e 
employed  when  the  abscess  is  large,  the  pus  superficinU  and  when  ad- 
hesions have  occurred  which  will  prevent  infiltration  into  the  general 
cavity  of  the  abdomen  or  pleura. 

Perity])hlitic  abscess  demands  operative  interference  as  soon  as  the 
symptoni.s  point  to  a  collection  of  pus. 

If  the  presence  of  this  fluid  can  be  demonstrated  by  the  employment 
of  the  smaller  aspirator-needle^  the  procedure  is  much  simplified.  In- 
stances will,  however,  occur  in  wliich  the  needle  fails  to  fin*l  the  cuvjty 
of  the  abscess,  and  in  which  the  characteristic  symptoms  of  tliis  lesion 
are  present,  and  in  these  cases  it  is  equally  important  to  operate.     The 
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mon  should  be  free,  with  it-a  center  over  that  part  of  the  swelling  in 

eh  the  pus  seems  nearest  the  surfaofi.  If  the  exploring-needle  has 
successfully  tried,  it  should  be  left  in  positi()n  as  a  guide  to  the 
The  dissection  should  Ihj  made  with  gi>3at  care,  to  avoid  oi>ening 

(the  peritoneal  cavity,  either  directly  or  through,  the  wall  of  the  alv 
After  a  small  puncture  is  made  in  the  sac,  the  dressing-forceps 
ibould  be  employed  to  dilate  the  opening.  Irrigation  with  l-to-KX^OO 
suljlimate  solution  should  l>e  mndo,  and  a  drainage-tube  inserted.  In  a 
f^riiiin  proportion  of  cases  fecal  tistula  will  occur  in  the  coiu'se  of  peri- 
(yphlitic  abscess.     It  should  bf>  treated  as  heretofore  directed. 

As  to  the  propriety  of  operative  interference  when,  in  the  course  of 
perityphlitis,  iwrfuration  of  the  api>endix  or  rupture  of  an  abscess  into 
the  cavity  of  the  peritonsEuni  takes  place,  there  exists  a  diversity  of 
opinion.  The  hopelessness  of  the  case,  when  left  alone,  would  seem  to 
justify  an  effort  at  cleansing  the  |)eritoneii]  cavity  and  closing  the  per- 
(uratiim  or  establishing  drainage  to  the  outside. 

RetrQperiton4'.al  Abfscf^tis. — Abscess  behind  the  i>eritonflRnm  is  usually 
rircumscnhed,  although  it  may  be  diffuse.  Commencing  at  any  portion 
iiflhe  posterior  abdimiinal  wall,  pus  is  apt  to  dissect  up  the  loose  tissues 
ibehind  the  peritonaeum,  and  to  travel  downward,  pointing  ultimately  in 
■pof  the  following  situations:  Above  Poupart's  ligiiment,  external  to 
|b  center ;  beneath  this  ligament,  in  Scarpa^s  space ;  over  tlie  iliac 
crest;  in  the  gluteal  or  lumbar  region;  at  the  obturator  foramen,  or 
Jess  frequently  it  may  emjity  into  the  c(don,  rectum,  bladder,  uterus, 
vagina,  or  pass  out  through  the  perinjeum.  Occasionally  the  dissec- 
tion is  upward  into  the  pleura,  or  it  may  pass  aci»ss  the  spine  to  the 
opiM>site  aide. 

Causes. — Osfitis  of  the  vertebrsR,  ribs,  or  bones  of  the  pelvis,  rujUure 
o{  the  psoas  or  iliacus  muscles;  lesions  of  the  kidneys  or  supni-renal 
ItHpsnJes  (cysts,  neoplasms,  calculi,  pyelitis,  rupture  with  the  extravasa- 
titm  of  blood  and  urine) ;  diseases  of  the  pancreas,  liver,  spleen,  duo- 
denum, colon,  and  rectum;  the  pelvic  viscei-a,  or  tuberctdar  changes  in 
the  lymphatics  of  this  region — may  cause  retrojjeritoneal  abscess. 

Didffnosis. — The  physical  signs  of  the  earlier  stages  of  pus-forma- 
tioD  behind  the  peritoneum  are  not  well  marked.  With  the  muscles 
fally  relaxed,  deep  pressure  upon  the  abdomen  from  l)efore  backward 
Bttj"  denionstmte  the  presence  of  the  swelling.  '  Rigidity  of  the  muscles 
of  the  affected  side  is  apt  to  be  present^  and  m  walking  there  is  usually 
B  lierceprible  limp.     When  the  inflammatory  process  is  sitrmted  in  the 

K>n  of  the  iliacus  and  psoas  muscles,  flexion  of  the  thigh  on  the  al>- 
HH,  however  slight,  is  apt  to  occur.  The  constitutional  sj'mptoms 
of  acute  abscess  will  be  the  chief  reliance  in  aniving  at  a  correct  diag- 
Inris.  The  history  of  an  injury,  or  the  presence  of  a  lesion  of  any 
M  the  oi^ns  situated  in  this  rc^gion,  will  suggest  the  probability  of 
Ittieem. 

Extravasation  of  blood  (hematoma^  as  far  as  the  swelling  is  con- 
Burned,  may  simulate  abscess,  and  in  one  particular  may  mislead,  since 
fhe  blood  dissects  up  the  loose  tissues,  aoid  the  tumor  may  present  at 
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any  of  the  locations  named  for  the  pointing  of  the  abscess.  The  rod- 
denness  of  the  tuinefartion  in  hwrnorrha^.,  the  history  of  an  injury  (oril 
may  be  aneurism  i,  and  tlie  absence  of  septic  fever,  ai-e  suflicieul  lo«- 
<'lude  abscess.  Lesions  of  the  kidneys  may  be  recogniztnl  by  a  cawful 
study  of  the  urine.  In  hydronephrosis  the  swelling  will  occur  withont 
marked  pain  or  fever,  comes  on  gradually,  while  a  history  of  olistnic- 
tiim  will  be  given.  Tenderness  along  the  spines  of  the  vertebriE  sug- 
gests abscess,  lastly,  the  aspirator-needle  introduced  from  behind  will 
determine  the  character  of  the  swelling. 

Treatment. — Incision  and  free  drainage  should  be  the  mle  of  prac- 
tice in  acute  retroperitoneal  abscess.  When  the  pus  is  deep-seated,  open- 
tion  should  be  delayed,  ]>n^vided  that  the  symptoms  of  septic  absorptM 
are  not  t<x>  ui>;ent.  The  patient  should  be  kept  quiet  and  in  be<l,  aai]  in 
the  dorsal  decubitus.  The  operation  and  after-treatment  are  practiallv 
the  same  as  in  extra-peritoneal  abscess. 


The  Liver. 

Hepatic  Abscess. ^-X  circumscribed  collection  of  pus  within  the  sub- 
stance of  the  liver  is  comparatively  rare.  Usually  single,  there  may  I* 
two  or  more  se|Kirate  abscesses,  which  vary  in  size  from  a  fewlinftsin 
diameter  to  enormous  cavities  holding  a  gallon  or  more  of  pus.  TTwy 
may  be  deep  or  superficial,  and,  while  no  portion  of  the  liver-substaaw 
is  exempt,  the  most  frequent  location  is  in  the  deeper  |K>rtiuns  uf  tlie 
right  Iiil>e. 

Causes, — Contusions,  lacerations,  penetrating  wounds,  and  the  lodg- 
ment of  fondgn  bodies  are  among  the  traumatic  causes  of  suppuratin 
intlamniation  of  the  liver.  Laceration  of  the  capsule  along  the  aiiached 
portion  of  the  suspensory  and  coronary  ligaments  not  only  leads  to  pai* 
hepatic  abscess,  but  may  induce  suppuration  in  the  deeper  p^Tirtioiw 
of  this  organ.  Foreign  bodies  causing  hej^tic  abscess  not  only  enter 
through  the  integument,  but  ingested  substances,  as  bones,  needles,  ««., 
have  been  known  to  pass  from  the  alimentary  canal  into  the  liver,  pn) 
ducing  circumscribed  intlammation  and  suppuration.  Abscess  of  itf 
liver  may  also  occur  secondary  to  an  inflammatory  process  in  any  of  the 
abdominal  organs  the  blood  from  which  is  returned  by  the  portal  vein. 
Lastly,  it  may  occur  in  the  course  of  acute  hepatitis,  where  neither  in- 
jury or  metastasis  has  occurred.  As  this  disease  is  almost  altogetbeJ 
confined  to  tropical  climates,  it  will  be  nndei-st<M>d  why  hepatic  absces* 
is  so  much  more  fi*equent  there  than  in  the  colder  zones. 

Symptoms  and  Diagnosis. — The  early  recognition  of  hepatir  abscess 
is  exceedingly  difficult,  especially  when  the  deeper  portions  of  theorps 
are  involved.  Pain  is  not  a  prominent  symptom,  unless  there  esists* 
])erihei)atiti.s,  in  which  case  it  is  exaggerated.  There  is  a  sense  of  li^*i" 
ness  or  fullness  about  the  liver,  exacerbations  of  temperature  orcttf. 
with  general  impairment  of  health.  Jaundice  is  not  present  unless  thr 
bile-duct  is  compressed  by  the  tumor.     Cancer  of  the  liver  develop 
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slowly,  has  a  history  of  progressive  emaciation,  occurs  usually  after  forty 
years  of  a^,  and  i«  nodular  to  the  feel. 

Empyema  may  be  mistaken  for  abscess  of  the  liver,  especially  when 
the  accumulation  is  considerable  and  the  liver  is  displaced  downward. 
It  may  be  recognized  by  the  interference  with  the  expansifm  of  the  lung 
of  the  affected  side,  aud  by  the  change  in  tlie  percussion-sounds  with 
the  change  in  position  of  the  thorax,  in  which  the  fluid  of  empyema  is 
displaced. 

Over  distended  gall-bladder  may  be  mistaken  for  abscess;  but  this 
error  may  be  eliminated  by  bearing  in  mind  its  location  in  front  and 
low  down,  where  abscess  is  exceedingly  rare,  and  also  by  observing 
that  a  distended  gall-bladder  is  appreciably  movable  independently  of 
the  liver. 

Hydatid  cyst  of  the  liver  is  not  painfnl,  and  is  not  accompanied  with 
exacerbations  of  temperature,  with  the  exception  (»f  the  very  ntre  occur- 
rence of  inflammation  of  the  cyst,  when  a  differentiation  is  practically 
impossible  without  aspiration  and  the  examination  of  the  fluid. 

When  the  accumulation  of  pus  is  considerable,  the  tumefaction  may 
be  recognized  by  palpation  and  the  diagnosis  made  positive  by  the  ex- 
plc»ring-needle. 

The  prognosis  is  unfavorable.  Left  alone,  a  fatal  termination  occurs 
in  almost  all  cases — by  nipture  into  the  perit(mmum  in  about  30  per  cent, 
into  the  lung  in  25  per  cent-,  while  in  a  smaller  proxjortion  of  cases  the 
abscess  opens  through  the  integument. 

Treatment. — Evacuatiim  is  the  only  rational  treatment.  In  the  choice 
of  methods  the  chunicter  of  the  abscess  will  detennine  the  employment 
of  the  aspirator  or  drainage  by  incision. 

Aspiration  is  advisable  when  the  abscess  is  deeply  locate*!,  and 
especially  so  when  strong  inflammatory  adhesions  have  not  been  fonnefl 
between  the  wall  of  the  abscess  and  the  abdominal  or  thoracic  parietes. 
In  performing  this  operation  the  following  i)Ian  should  be  adopted: 

The  most  sufXfriirial  point  of  the  abscess  should  be  located  by  care- 
U\\  exploration  with  the  smallest  a8pimtor-nee<Ue,  and  the  thickness  of 
the  intervening  tissue  measured.  In  using  the  evacuator  it  is  necessary 
to  have  a  good -sized  needle  to  prevent  solid  particles  or  shreds  i\i  tissue 
from  the  abscess-wall  from  occluding  it;  but  it  is  always  safer,  if  firm 
adhesions  have  not  occurred,  to  employ  the  smaller  points,  since,  after 
the  needle  is  withdrawn,  pus  is  not  so  apt  to  escape  and  find  its  way  into 
the  pleural  or  peritoneal  cavities. 

The  needle  should  be  introduced  in  the  same  opening  and  to  the 
same  depth  as  the  exploring- needle,  and  the  pns  slowly  withdrawn.  It 
is  considered  a  safer  plan  not  to  completely  empty  the  cavity  at  the  first 
operation.  The  i)rocedure  should  be  repeated  on  the  second  or  third 
day.  A  piece  of  sublimate  gauze  should  be  laid  over  the  puncture  and 
held  in  position  by  a  roller.  When,  after  repeated  use  of  the  aspirator, 
a  cure  is  not  effected,  and  when  the  tissues  between  the  most  superficial 
portion  of  the  absccs-s  and  the  integument  have  been  so  solidifie<l  by 

lesions  that  infiltration  of  pus  can  not  occur,  the  abscess  should  be 
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oi)ene(i  by  direct  incision,  its  contents  allowed  to  escape,  the  sac  thor 
onghly  irrigiited  with  l-to-5000  sublimate,  and  a  drainage-tube  iDserted, 
If,  after  cutting  down  to  the  wall  of  the  abscess,  it  is  discovered  that 
adliesions  have  not  occurred,  the  sac  should  not  be  oj)ene<I.  The  wound 
should  be  packed  with  sublimate  gauze,  and,  in  four  or  iive  days  after 
adhesions  have  been  established,  it  may  be  incised. 

Hydatid  Tumors. — Cystic  tumors  caused  by  the  presence  of  the  ecbi- 
nococcus  hominis,  the  larva  of  the  tjenia  echinococcus  or  tape-worm, 
occur  in  the  liver  more  frequently  than  in  all  other  portions  of  the  bo<ly. 
They  vary  in  size,  may  be  rauUiple  or  single,  and  may  be  lodged  in 
any  portion  of  the  organ.  The  capsule  or  peripliery  of  the  cyst  is  firm 
and  dense,  and  may  undergo  calciliration.  Developing  in  the  liver, 
hydatid  cysts  may  perfomte  the  diaphragm,  rupture,  and  pour  their 
contents  into  the  pleura  or  lung  ;  or  they  may  extend  into  the  abdomi- 
nal cavity  as  far  down  as  the  pelvis.  In  i-are  instances  they  open  inio 
the  stcunuch,  vena  cava,  dutxlenum,  or  colon. 

The  diagnosis  of  hydatids  of  ttie  liver  may  be  made  from  abscess  by 
recognuing  an  elastic  Huctuating  tumor,  which  is  free  from  tenderness  or 
any  of  the  symptoms  of  intlammation  or  septioa;raia  which  are  always 
present  in  abscess ;  from  cancer  of  the  liver  by  its  fluctuation,  cancer 
being  solid,  hard,  and  nodulated.  The  cachexia  of  cancer  does  not  occur 
in  hydatids. 

In  distention  of  the  gall  bladder  Jaundice  is  apt  to  exist,  while  it  is 
an  exceptional  complication  of  hydatid  cysts.  Aspiration  with  a  deli- 
cate needle  will  be  necessary  to  positive  diagnosis.  Hydatid  cysts  con- 
tain a  watery  liquid,  nearly  clear  or  of  a  light  straw-color.  In  some  in- 
stances fragments  of  the  booklets  and  other  contents  of  the  cysts  may  be 
discovered. 

Treatment. — The  contents  should  be  drawn  off  with  the  aspirator, 
and  the  operation  repeated  if  necessary.  A  single  evacuation  not  infre- 
quently effects  a  cure. 

The  needle  should  be  introduced  into  the  most  superficial  portion  of 
the  tumor.  As  the  cyst  is  being  emptied,  the  abdominal  wall  imme- 
diately around  the  needle  should  be  pressed  toward  the  tnmor,  and, 
when  the  operation  is  tinished,  this  should  be  continued  by  a  compress 
of  sublimate  gauze,  held  snugly  in  place  by  a  bandage.  The  object  of 
this  is  to  prevent  intilti-ation  of  the  fluid  into  the  peritoneal  cavity.  In 
performing  this  openition  an  ansesthetic  should  not  be  administered,  on 
account  of  the  danger  of  rupture  of  the  cyst  from  vomiting.  Cocaine 
may  be  employed  locally.  Complete  rest  in  the  i*ecumbent  posture 
f  should  be  enfoi*ced  for  at  least  a  week  after  the  aspiration.  If  at  any 
time  suppuration  is  precipitated,  direct  incision  and  free  drainage  are 
imperative.  If  repeated  aspirations  fail  to  effect  a  cure,  nrlhesions  being 
formed  as  a  result  of  the  fi^nent  introduction  of  the  needle,  an  incision 
may  l>e  msule,  or  the  oj>eration  of  Vemeuil  performed.  Tliis  consists  in 
the  introduction  of  a  large  trcK-ar  and  canula,  evacuating  the  contents, 
and  inserting  for  prolonged  drainage  a  large  rubl>er  tul>e  through  the 
cauula,  which  is  theu  withdrawn,  leaving  the  tube  in  position. 
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Thb  Spleen. 


Ahicess. — Abscess  of  this  organ  is  much  less  freqnent  than  in  the 
It  may  exist  in  the  substance  of  the  spleen  or  in  the  perisplenic 

,  Abeceas  of  the  spleen  may  be  caused  by  violence,  as  from  a  pene- 

woimd,  a  contusion  with  laceration,  or  a  more  or  less  extensive 

ptnre  of  the  capsiUe  and  spleen-substance  near  the  attachment  of  the 

eiisory  ligament. 
\Sdiopathic  abscess  of  this  organ  may  be  caused  by  embolism,  or  fol- 
fin  the  course  of  any  disease  which  interferes  with  its  nutrition. 
|The  prognosis  of  splenic  abscess  is  unfavorable.     If  left  without  sur- 
[  interference,  the  contents  may  escape  into  the  alimentary  canal  (as 
icolon  or  stomach);  into  the  pleural  cavity  and  lun^;  or,  in  exoei> 
instances,  open  through  the  integument.     Occa.sionally  abscess  of 
t  spleen  reaches  a  certain  size,  remains  passive,  and  becomes  a  chronic 
M  abscess. 

Sj^pt&ms  and  Di<if;nosiS. — Traumatic  abscess  may  be  suspected 
after  an  injury,  persistent  tenderness  is  felt  in  the  region  of  this 
,  and  when  to  this  symptom  is  added  the  constitutional  disturbance 
Bch  18  a  part  of  the  history  of  acute  abscess.     In  general,  the  tender- 
atis  is  more  uiarlied  in  perisplenic  abscess  than  in  that  which  is  deep- 
Swelling,  with  induration,  possibly  fluctuation  and  oedema  when 
f  abscess  is  near  the  surface,  are  confirmatory  syrapt<ims  of  suppura- 
which  may  l>e  substantiated  by  the  exploring-needle  and  asjiii-ator. 
idiopathic  abscess  the  symptoms  of  suppuration  may  be  masked 
flh»»  febrile  movement  in  the  disease  in  the  course  of  which  It  occurs. 
I  treatment  is  the  same  as  for  hepatic  abscess. 

^y8l9. — ^The  diagnosis  and  treatment  of  cysts  of  the  spleen  do  not 

er  in  any  essential  features  fi-om  similar  lesions  in  the  liver. 

\Hernia  of  this  organ  may  occur  through  a  wound  in  the  abdomen, 

:>ngh  an  opening  resulting  from  extensive  sloughing.    If  the  hernia 

ecent,  and  the  i)rolapsed  portion  is  not  strangulated,  it  should  be 

Dughly  cleansed  in  l-to-iiOOO  sublimate  solution  and  returned  into  its 

Qttl  i¥>sitinn.    The  structure  of  the  spleen  is  so  delicate  that  it  breaks 

rn  readily  if  undue  force  is  employed.     If  the  organ  is  lacerated,  it 

1  be  advisable  to  throw  an  elastic  ligature  around  it  at  the  level  of  the 

I  apply  an  anti.septic  dressing,  and  allow  the  mass  to  be  removed  by 

bghing  or  l>y  the  scissors,  as  s<Km  as  adhesions  have  occurre^l  at  tlie 

ing.     When  strangulation  has  txiken  place,  the  ligatui'o  will  not  be 

iin?d. 

Complete  spleiiectomy  may  be  demanded   in  displacement  of  this 

followed  by  interference  with  the  function  of  other  viscera,  or  for 

I  relief  of  pain  caused  by  the  spleen  in  an  abnormal  position.     It  has 

performed  in  several  instances  on  account  of  the  enlargement  of 

|:argan  in  leurocytlupmia,  but  without  the  success  which  would  en* 

I  a  re]>etition  of  the  operation. 
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In  the  extinction  of  a  wandering  spleen,  the  incision  should  beby 
preference  in  the  lineaalba,  when  the  tumor  is  near  enungh  to  be  reached 
through  an  opening  here.  All  adhesions  should  be  divided  between 
double  catgut  ligaturtss.  The  splenic  vessels  should  be  tied  with  a  doable 
ligature  of  strting  silk,  and  divided  between  the  knots. 

Pancreas. — (.!ystio  turn  ore  of  large  size  are  occasionally  met  within 
this  organ,  and  have  been  successfully  removed  by  incision  in  the  median 
line,  the  opeiution  being  practically  the  same  as  in  ovariotomy. 


Wounds  of  the  Abdome.v. 

Injuries  of  the  abdomen  are  divided  into  penetrating  and  mm-ptfu- 
trating^  and  both  of  these  varieties  are  ag*ain  divisible  into  those  which 
involve  the  viscera  and  those  in  which  the  organs  esca|ie. 

Nonpenetrating  Woniidfi  of  the  Abdominal  Walls. — Contusions  nwy 
involve  the  integument.,  pi*oduce  extravasation  in  the  subcutaneous  tis- 
sues, rupture  of  the  muscles,  or  displacement  or  rupture  of  a  \'iflcu8an4 
death  without  any  external  evidence  of  injury. 

Simple  contused  wounds  of  this  region  demand  no  especial  considera- 
tion. If  abscess  occurs,  the  same  rule  of  treatment  which  applies  to 
abscess  elsewhere  is  applicable  here,  Jiupture  of  one  or  mcjre  of  thfl 
muscles  may  oo(*ur  as  the  result  of  a  Mow  on  a  muscle  in  tension,  of 
by  muscular  action  alone.  The  rectus  abdominalis  is  most  frequently 
torn.  Hernia  is  apt  to  follow  this  injury.  The  treatment  consists  in 
[>erfect  rest  and  well-adjusted  pressure  to  hold  the  viscera  within  iha 
cavity  nf  the  abdomen  until  cicatnzjition  can  take  plac«.  A  sup])ort' 
er  should  l>e  worn  for  some  months  after  recovery,  or  permanentlj' i 
necessary. 

Displacement  or  rupture  of  an  organ  (as  the  kidney,  spleen,  etc)  miy 
be  caused  by  direct  violence  or  by  a  severe  fall.  The  diagnosis  will,  in 
the  first  lesion,  depend  upon  the  absence  of  the  organ  from  its  norrosl 
place,  and  the  recognition  of  the  tumor  in  the  new  position.  Laceration 
is  followed  by  hremorrhage,  at  times  profuse,  which  is  evident  fwin 
great  pallor  and  a  nijnd  and  weak  pulse.  If  the  intestine  is  invohed. 
the  escape  of  gas  or  fjeces  is  followed  usually  by  profound  shock,  tyro 
panites,  and  peritonitis.  Emphysematous  crackling  may  be  recogm«d 
on  palpation. 

The  first  indication  in  treatment  of  a  displaced  viscns  is  to  pUfeth* 
patient  in  such  a  posture  that  gravity  will  aid  in  the  restonition  (if  ^ 
organ  to  its  normal  position.  A  compivss  and  bandage  may  be  useful 
in  some  instances.  In  rupture  of  a  8()lid  orgjin,  pix>found  quiet  shonld 
be  maintained.  "When  bjemorrhage  is  alarming,  deligation  of  the  ex- 
tremities is  advisable.  Fluid  extract  of  ergot  hypodermically  may  l» 
added.  If  the  symptoms  of  rupture  of  the  alimcntjiry  canal  are  pw- 
ent,  the  abdomen  should  be  openwl  in  the  median  line,  the  niptm* 
closed,  or  an  artificial  anus  established,  and  the  peritoneal  cavity «u^ 
fully  washed  out. 


Non-penetrating  incised^  punHured^  or  sftot  wounds  of  this  region  do 
not  demand  especial  consideration.  The  former  should  be  cIose<l»  while 
it  is  usnally  safer  to  treat  the  punctured  and  shot  wounds  by  placing  a 
sublimate  compress  over  the  ojienin^. 

Penetrating  Woundx. — Wounds  of  the  abdomen  which  penetrate 
vrithout  wounding  any  internal  organ  should  be  closed  in  the  same  man- 
ner as  directed  for  the  closure  of  surgical  wounds  through  the  belly.  If 
an  internal  organ  is  invtilved,  the  abdomen  should  be  opened,  the  charac- 
ter of  the  lesion  ascertained,  and  pR)per  surgical  treatment  instituted. 
Among  the  symptoms  which  aid  in  arriving  at  a  diagnosis  iire  the  follow- 
ing: If  the  injury  is  followed  by  the  vomiting  of  blood,  it  is  fair  to  con- 
clude that  the  stomach  or  duodenum  is  involved  ;  if  blood  is  passed  by 
the  rectum,  that  the  wound  is  farther  along  the  bowel ;  or,  if  hjematuria 
exists,  that  the  kidney,  ureter,  or  bladder  is  injured.  If  the  odor  of 
inte.stinal  gas  or  fieces  is  present,  the  inference  is  clear  that  the  aliment- 
ary canal  is  oijened.  Bile,  givstric  JTiice,  or  recently  ingested  matter  seen 
in  the  wound  or  recognized  by  the  sense  of  smell,  indicates  the  chai-acter 
of  the  injury  and  the  location  of  the  perforation.  The  cnu'kling  sound 
peculiar  to  emphysema,  elicited  by  palpation,  indicates  the  presence  of 
intestinal  gas  in  the  loose  tissues,  beneath  tlie  peritonteum  (Dennis). 
Tympanitic  resonance  over  the  liver,  which  has  appean^d  suddenly  and 
which  is  iwrsistont,  is  a  diagnostic  sign  of  i)erforation  of  considemble 
value.  Shock  is  usually  severe,  although  in  some  crises  it  may  be  slight 
and  of  short  duration. 

In  shot-wounds  the  location  of  the  wound  of  entrance  (and  exit,  if  it 
exists),  together  with  the  known  direction  of  the  missile  and  the  force 
with  which  it  was  propelled,  will  be  of  aid  in  determining  the  character 
of  the  lesitin  within.  A  bullet  passing  directly  or  obliipiely  into  the 
abdomen,  ut  or  below  the  level  of  tlio  umbilit^us  (Fig.  03<J),  can  scarcely 
miss  the  intestinal  tube,  and  will  be  more  apt  to  make  a  number  of  holes 
than  a  single  wound.  Alwve  this  point  the  chances  of  e8ca]>e  are  more 
favoriible,  yet  so  fortunate  a  result  is  exceptional.  The  direction  and 
depth  of  a  stab-wound  may  also  be  determined  by  the  ai)pearance  of  the 
wrmnd  and  an  examination  of  the  instrument  with  which  it  was  inflicted. 
The  persistence  of  pain  in  a  given  jioint  within  the  alnlomen  is  a  recog- 
nized symptom  of  a  penetrating  wound. 

Many  of  the  foregoing  symptoms  may  not  be  present  within  the  fii-st 
few  hours  after  the  receipt  of  a  wound  which  has  penetrated  the  aliment- 
ary canal,  and,  beyond  the  external  wound  and  a  varying  degree  of  shock, 
there  may  be  no  symptom  of  perforation.  Temporaiy  contraction  of  the 
muscular  tibei-a  of  the  stomach  or  intestine,  or  pi-olapse  of  the  mucous 
membnine  into  the  wound,  may  prevent,  for  a  time,  the  escape  of  giis  or 
ingested  matter,  and  the  appearance  of  the  more  pronounced  symptoms 
of  perforating  wounds  at  the  alimentary  canal. 

Trf.aim.ent. — When  a  wound  exists  in  the  wall  of  the  abdomen,  the 
immediate  indication  is  to  determine  whether  it  opens  into  the  cavity. 
In  order  to  do  tliis  the  disinfected  finger,  or  the  light  and  porcelain- tipped 
N61aton  probe,  should  be  introduced,  and,  if  necessai-y,  the  u|)euiug 
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should  be  enlarged.  Cocaine  anajsthesia  may  be  sufficient  for  this  pro- 
cedure. If  the  wound  is  confined  to  the  abdominal  wall,  it  should  l>f 
treated  in  the  aseptic  metho<l  advist^d  for  onlinnry  wounds  of  the  soft 
tisanes.  If  it  extends  through  the  wall,  the  ab<lomen  should  Iw  opened, 
and  the  condition  of  the  viscera  examined.  As  to  whether  the  incision 
should  be  an  enlargement  of  the  accidental  wound,  or  made  in  the  median 
line,  the  location  and  direction  of  the  wound  must  determine.  The  sec- 
tion should  be,  preferably,  through  the  linea  alba.  If  the  lesion  is  not 
more  than  six  inches  from  this  line,  and  if  the  direction  of  the  wound  is 
backwai-d  or  tending  toward  the  center,  the  median  incision  should  be 
chosen.  Under  other  conditions  the  section  may  be  through  the  wound 
of  entrance. 

In  this  procedure  the  details  of  the  antiseptic  method  should  l>€  car- 
ried out,  as  directed  in  operation  for  the  relief  of  intestinal  obstruction. 
When  the  peritoneal  tiavity  is  opened,  if  it  contain  clotted  blood  which 
is  known  not  to  have  entered  fi\>m  the  wound  of  operation,  or  ingested 
matter,  or  if  gas  escape  through  the  opening,  the  penetiuting  chamcter 
of  the  wound  is  evident.  If  none  of  these  signs  are  present,  the  disin- 
fected hand  should  be  introduced  and  the  internal  surface  of  the  wall 
examined  at  the  supposed  point  of  entrance.  In  examining  the  intestinal 
canal,  it  is  advisable  to  begin  with  the  loops  of  small  inte-stine  wliich  pre- 
sent at  the  iiK'ision.  These  should  be  carefullj'"  drawn  out  through  the 
oj>ening.  and,  as  fiist  as  inspected,  surrounded  with  towels  moistened  in 
warm  Thiersch  solution,  antl  supiH)rt^*d  in  (he  hands  of  an  assistant,  who 
will  not  allow  tliem  to  drag  heavily  upon  the  exposed  mesentery.  If  an 
opening  be  found  in  the  gut,  it  may  be  at  once  closed,  or  noted  and 
passed  over  until  the  entire  canal  and  cavity  have  bwen  examined.     If  a 

cutting  or  puncturing  sharp  instrument  has 
inflicted  the  wound,  its  edges  will  be  found 
sufficiently  smooth  to  be  sutured  at  once, 
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Fio.  MS. — I^mlwrt'ii  Dutiiro  for  c\n»- 
UiK  vriuiult  <>t  tlio  tniestiiiM. 
(Alter  Eftinarch.) 


FtQ.  M9.— IHstol-fthot  wootxl  of  » Bull  mtevtine.    (AfUr  Botlt 


and  should  be  brought  together  by  Tjem- 
bert's  suture  (Fig.  548).  If  the  hole  has  l>een 
made  by  a  bullet,  and  has  rough  and  torn  borders,  as  in  Fig.  540,  its 
edges  should  be  trimmed  smooth,  with  curved  scissors,  and  then  closed. 
When  only  a  narrow  strip  of  tissue  separates  two  openings  (Fig.  549), 
they  should  be  converted  into  a  single  elliptical  wound,  and  sutured. 
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The  proper  distanre  of  the  autnrea  from  each  other  is  shown  in  Fig.  548. 
Wliile  the  sutures  are  being  inserted,  the  intestine  should  be  laid  upon 
towels  spread  over  the  abdomen,  near  the  incision.  The  escape  of  fecal 
matter  into  the  cavity  of  the  peritonienm  should  be  prevented  by  tiat 
sponges  placeil  around  the  margins  of  the  wound.  If  the  wound  in  the 
Tvall  of  the  ^it  is  so  extensive  thut,  in  closing  it,  the  lumen  of  the  tube 
will  be  seriously  constricted,  the  injured  portion  should  be  exsected. 
After  all  wounds  aiv  stitched  and  ha^niorrhage  is  arrested,  the  cavity  of 
the  peritomeiim  should  be  carefully  cleansed.  This  is  effe<'ted  by  spongits, 
attache<l  to  holders,  carried  into  all  parts  of  the  cavity.  When  fecial 
extravasation  has  occun-ed,  it  will  be  advisable  to  fltwd  the  entire  cavity 
with  warm  Thiersch's  solution,  remove  it  with  s])ongt'H,  and  i-epeat  the 
inigation  until  the  liquid  coines  awiiy  free  from  odor  or  color.  A  drain- 
age-tube should  l>e  employed  in  this  worst  class  of  cases.  The  Sims  tube 
is  to  be  preferred,  and  the  end  of  this  should  be  cai'ried  down  to  the  most 
dependent  portion  of  the  cavity  (usually  in  the  pelvis,  in  the  aU-d^-sac), 
The  method  of  employing  this  excellent  inslruuieut  is  described  in  the 
article  on  oearia/i  (umorn. 

The  intestines  should  now  be  returned  and  the  wound  closed.  Irriga- 
tion through  the  drainage-tube  may  be  made  when  indicated  by  the  tem- 
perature, tyrai>anites,  etc. 

Xo  especial  treatment  can  be  laid  down  for  wounds  of  the  solid  viscera 
or  of  the  grent  vessels.  The  arrest  of  hiemorrhage^  the  removal  of  ex- 
travasated  blood,  and  the  establishment  of  drainage  when  needed  are  the 
indications. 

The  argument  in  favor  of  o]>erative  interference  in  penetrating  or 
supposed  penetrating  wounds  of  the  abdomen  may  be  briefly  stated,  as 
I  follows : 

I  1.  The  enlargement  of  a  wound  sufficiently  to  demonstrate  its  opening 
(or  not  opening)  into  the  cavity  of  the  peritouieum  is  a  simple  procedure, 
practically  without  danger. 

2.  Abdominal  section  is  not  a  difficult,  nor,  when  skillfully  and  pi-op- 
erly  performed,  a  dangerous  openitiou. 

3.  A  penetnitiug  wound  of  the  abdomen,  left  without  surgical  inter- 
ference, is  attended  always  with  great  danger. 

4.  If  any  vessels  of  size  are  divided,  hfemorrhage  is  an  immediate 
danger,  and  i>erit'onitis  a  serious  and  ja-obably  fatal  complication. 

5.  If  the  alimentary  canal  is  opened,  death  is  almost  inevitable.  The 
few  recorded  cases  of  recovery  form  such  an  infinitesimal  proportion  of 

Jthe  whole,  that  they  should  carry  no  weight  against  interference. 


CHAPTER  x\'rn. 

PFXVrC  ORGANS. 
RKCTVM  AXD  AytTS—aSXITO-tm/yARr  OKGA.yS. 

Diseases  of  th^.  tectum  and  Anus—ConffenUal  D^Vrfj.— Arrest  d 
development  in  tlie  rectal  and  anal  portions  of  the  alimentary  ranal, 
though  not  8o  frequent  as  at  the  upj)€r  or  buot'al  extremity,  is  unfortU' 
nately  common  enough  to  justify  a  consideration  of  the  different  kinds 
of  deformity  which  may  here  be  met  with,  and  the  mode  of  tWirini 
them. 

Absence  of  the  anus  is  one  of  the  most  frequent  congenital  lesions  o 
the  alimentary  outlet.  The  rectum  may  be  partially  developed,  andtef- 
minate  within  the  pelvis  in  a  blind  pouch  at  a  point  more  or  less  re- 
moved from  the  normal  o|>ening  (Fig.  660) ;  there  may  be  a  partial  de- 
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Fio.  660.— Atrvfiis  nf  the  rqui. 
(AA«r  EaiDfti-ob.i 


Fio.  661— Atnstiui  of  tbt  ractnn,  uttk*:^ 
UKUtar?  uiua.    (After  EmvAJ 


velopment  of  the  anus  (Fig.  551)  ;  or  the  rectum  may  be  entirely  al)*'^ 
(Fig.  552) ;  or  it  may  be  present  in  the  pelvis,  opening  abnormally  in^'* 
the  bladder,  vagina,  uterus,  or  urethra  (Figs.  553  and  554).  In  theMni" 
])ler  forms  of  atresia  ani  only  a  thin  membrane  is  stretched  across  ike 
otherwise  normal  ojiening.     The  more  complicated  varietit>s  are  ihow 
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in  which  a  greater  distance  iaterveaes  between  the  end  of  the  defective 
intestine  and  the  perinieum. 

Diugnosis. — Absence  of  the  anns  is  easily  established  by  inspection. 
The  more  important  and  diilicult  point  is  to  determine  the  distance  fi-om 


[  Tio,  ftfiit.— Atrwia  of  the  imnt  iid<I  rectum. 
(.UUr  Eoiou-cb.) 
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f*he  perinreum  to  the  end  of  the  pouch. 
^When  the  intervemn^r  tissue  is  thin, 

ae  accumulation  of  mutter  within  the 
'tnlw  may  catiso  a  jirotnision  in  th*^ 

?rinteum  which  is  exaggerated  when 

le  infant  cries.  If  the  finger  be 
pressed  into  the  perimeum,  an  im- 
)julse  somewhat  comparable  to  that 
felt  in  the  expulsive  efforts  of  a  pa- 
tient with  hernia  maybe  approciatt^. 
Exploration  by  the  vagina,  when 
the  capacity  of  this  tube  will  permit, 
will  aid  in  diagnosis. 

AVhen  the  intestine  opens  into  nn- 
Wher  hollow  organ,  or  thi-ough  the 
integument  in  an  abnormal  jwsition, 

le  only  diagnostic  sign  is  the  pres- 
ence of  fefral  matter  in  the  natural 

discharge  from  the  organ  or  at  the  abnormal  opening.     In  atresia  recti 
female  childn-n,  the  l>owel  opens  most  fi*equently  int^>  the  uterus  or 

ngina,  and  in  males  into  the  bladder.     At  times  the  communicaiion  is 
established  between  the  bowel  and  the  urethra,  or  a  false  opening  may 

ccur  at  any  point  in  the  i)erinffium,  and,  in  rarer  cases,  in  some  remote 

ortion  of  the  body. 


Fio.  1US4. — Tbtt  Mmc  j  ttte  upp«r  portion  of  tho 
rei-tum   opuDuig   into  tlie   blauilvr,     (AUer 
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Treatment. —The  indicatioas  are  to  establish  an  openinjc  as  near  the 
natural  position  of  the  anus  as  possible.  If  the  blind  jwiuch  can  be  reached 
by  the  exploring  aspimtor,  t)m  needle  should  be  left  in  place  as  n  guide. 
The  operative  procedure  is  to  dissect  gradually  toward  the  supposed 
location  of  the  end  of  the  gut,  keeping  an  open  and  clear  wound  by  using 
retractors  and  arresting  all  hc-emorrha^e.  The  incision  throufrh  the  in- 
tegument should  i>e  in  the  median  line,  with  its  center  just  in  front  of 
the  tip  of  the  sacrum  and  coccyx,  for,  if  the  sphincter  anl  is  present, 
even  in  an  imi>erfect  condition,  it  is  important  to  preserve  it  to  aid  in 
the  voluntary  control  of  the  bowel  when  the  ojxjration  is  completed. 
When  there  exists  only  a  thin  septum,  this  muscle  is  usually  well  de- 
veloped, and  the  operation  is  a  simple  incision  and  divulsion  of  the  mem- 
biune.  In  more  formidable  operations,  the  location  of  the  urethra  and 
bladder,  and  in  females  the  vagina  and  uterus,  must  be  kept  well  in 
mind,  for  in  infants  the  pelvic  diameters  are  very  small,  varying  Crrjrn 
one  to  one  and  a  half  inch.  It  is  a  safe  rule  to  proceed  cautiously 
along  the  sacral  curve.  Moreover,  :fc  is  wiser  to  dispense  with  an  anffs- 
thetic,  since  the  expulsive  efforts  in  crying  may  aid  in  finding  the  end 
of  the  gut. 

When  it  is  reached,  if  it  is  possible,  the  end  should  be  loosened, 
dniwn  down,  and  sutured  to  the  integument  at  the  edges  of  the  incisioo. 
If  this  is  not  done,  the  opening  usually  contracts,  necessitating  repeated 
dilatation  by  the  use  ai  the  finger,  tents,  or  a  divulsor.  In  some  in- 
stances it  has  been  found  necessary  to  remove  the  coccyx  in  order  to 
effect  the  union  of  the  bowel  wnth  the  skin. 

When,  aft^r  proceeding  as  far  as  the  immediate  safety  of  the  infant 
will  justify,  the  bowel  can  not  be  discovered,  the  propriety  of  colost.omy 
or  Fiitprostnmy  may  Iw  entertained.  If  determined  upon,  right  lumbar 
colostomy  is  indicated,  on  account  of  the  probubility  of  absence  or  mal- 
position of  the  descending  colon.  When  the  inte-stlne  ends  directly  in 
the  uterus  or  vagina,  and  there  is  no  pouching  behind  these  organs  to- 
ward the  perimeum,  it  is  best  not  to  iut4»rfere.  If,  however,  the  bladder 
or  urethra  is  involved,  an  opening  should  be  mude  or  colostomy  per- 
formed. 

In  exceptional  cases  the  anus  is  present  in  a  condition  of  more  or  less 
perfect  development,  while  at  the  same  time  the  rectum  does  not  com- 
municate with  it,  but  terminates  in  a  blind  pouch  at  a  varying  distance 
from  the  perina?nm. 

The  eflFort  should  be  made  to  establish  a  communication  l>etween  the 
two  pockets  by  dissection  through  the  tissues  which  intervene. 

When  the  opening  from  the  rectum  is  abnormally  small  (a  congenital 
stricture),  dilatation,  incision,  or  divulsion  shotdd  be  performed. 

The  unfavonible  prognosis  in  all  these  cases  should  not  be  concealed. 
Inflammation,  visceral  complications,  dilatation  of  the  bowel  above  wilh 
retained  ingcsta,  insufficient  assimilation,  jjain,  etc.,  render  a  favorable 
issue  exceedingly  improlmble. 

Prurituji  ^/i/.— Persistent  itching  about  the  anus  may  be  rjiused  by 
a  variety  of  slcin-diseases,  aa  eczema,  herpes,  pityiiasis,  and  erythemaj 
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'irritation  of  the  end-orjraDs  of  the  sensory  nerves  from  over-dis- 

tlou  in  the  act  of  defecation.     It  is  also  a  sjinptom  of  hfl?morrhoid3, 

!of  the  anus,  or  may  be  due  to  the  presence  of  the  thread-worm 

iris  rtrmicitlurls).    The  chai*acter  of  the  itching  is  burninp,  pain- 

^and  aggravating,  and  the  desire  to  scratch  is  almost  irresistible.   The 

ij1  management  of  prnritns  ani  will  depend  upon  the  i-ecognition 

be  disease  of  which  it  is  a  symptom. 

'•cur/ta  of  the  perinajuni  and  anus  is  more  apt  to  occur  in  a  warm 

emture,  where  perspiration  is  excessive,  and  in  corpulent  individ- 

I  where  considerable  friction  occurs  between  the  UAdu  of  internment 

his  ivgion.     The  skin  becomes  infiltrated  and  thickened,  fissni'es  ai-e 

and  the  mucous  membrnnc  at  the  anal  of>ening  may  become  in- 

iealm^nt. — The  part  affected  should  be  kept  clean  and  friction  pre- 
as  much  as  possible.     In  the  acute  eczema  of  the  anal  region  a 
bath,  witht)ut  soap,  should  be  taken  two  or  three  times  a  day,  the 
thoroughly  dried,  and  sprinkled  with  jiowdered  starch  or  lyeopo- 
If  excoriations  exist,  lead -and -opium  wash  should  be  tried.     In 
fomc  eczema  of  the  anus,  in  order  t<)  effect  a  cure,  it  is  often  necessary 
|to remove  the  accumulation  of  scales  by  the  local  use  of  given  soap  for 
\hy  or  two,  and  then  smearing  the  surface  with  diachylon-salve. 

lerpeg  may  be  recognized  by  the  character  of  the  emption,  which  is 
bular,  the  vesicles  being  grouped  in  bunches  ai-ound  the  anus.    Those 
ch  rupture  and  are  subjected  to  irritation  present  flat  and  slightly 
iting  excoriations.     The  treatment  consists  in  thoroughly  washing 
isnrfnce  involved  with  a  warm  solution  of  boracic  acid,  grs.  xv-^j 
ater»  by  means  of  pellets  of  absorbent  cotton  moistened  in  the  solu- 
This  should  be  followed  by  applying  an  astringent  ointment,  com- 
as follows:  plumbi  acetatis,  grs.  iij ;  acid,  tannic,  gr.  j ;  morphife 
grs.  iij;  a^li])is,  5j. 
Tythema  is  a  mild  form  of  inflamniatinn  of  the  integument,  occur- 
;here  as  a  result  of  friction  between  the  folds  of  skin  of  the  two  sides 
*fl<i  the  irrit;irion  from  persi)inition  or  other  fluids.    The  warm  bath,  fol- 
»»k1  by  sprinkling  the  part  affected  with  starch  or  lycoxx>dium,  will 
lly  effect  a  cure. 

^i/t/rmsis  rersicolor  occasionally  exists  in  the  ischio-rectal  region, 
idiseswe  can  l>e  recognized  by  the  brownish  slate-color  of  the  parts 
Jved,     The  cause  is  a  vegetalile  parasite,  the  spores  and  mycelia  of 
feb  may  be  easily  recognized  by  the  microscope.     It  yields  readily  to 
sulphurous  acid,  which  may  be  applied  by  means  of  a  camers-hair 
ril.     Corrosive  sublimate  (gr.  j  to  water  J  j)  may  be  applied  by  wrap- 
[thc  part-s  with  absorbent  cotton  dipped  in  this  solution. 
Then  pmritus  occurs  with  hemorrhoids  or  fissure,  the  treatment 
;  l)e  directe<l  to  these  affections.     If  it  is  caused  by  over-distention 
ritation  of  the  rectum  and  anus,  the  use  of  enemata  and  laxatives 
larrest  the  disease.    The  local  application  of  a  4-per-ceat  solution  of 
fine  hydrochlorate  will  dull  the  sensibility  of  the  part  and  tempo- 
stop  the  pain  and  itching. 
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AscarideSy  or  **  thread-worms,"  are  not  an  uncommon  cause  of  pru- 
ritus ani.  They  vary  in  length  from  a  quarter  to  half  an  incli,  are  some- 
wliat  lightor  in  color  than  the  mucous  membrane,  and  ui-e  not  readily 
seen  unless  this  membrane  is  everted  and  carefully  examined.  Santo- 
nin in  full  doses  should  be  administered  for  two  or  three  days,  followed 
by  a  free  purgation.  Wlien  this  is  accomplished  the  bowel  should  be 
distended  with  an  enema  of  lime-water,  retained  for  fifteen  minutes,  if 
possil)le,  and  repeated.  As  soon  as  the  last  injection  is  evacuated,  a 
pint  of  water,  in  which  grs.  xx  of  carl>olic  acid  are  thoroughly  dissolved, 
should  be  thiiiwn  into  tho  rectum  and  retained  for  about  five  minutes. 
The  injection  of  limfl-water  and  carbolic  acid  in  8oluti(m  should  be  re- 
I)eated  for  several  days  to  insure  a  thorough  destruction  of  these  annoy- 
ing parasites. 

Euemata  of  the  infusion  of  quassia  are  also  highly  recommendwl  in 
the  extermination  of  the  asoaris  vermicularis. 

Foreign  5orf/f«'.— Foreign  bodies  in  the  rectum  are  usually  intro- 
duced through  the  anus,  and  not  infrequently  lodge  here,  having  passed 
through  the  alimentary  canal.  Their  pi-esence  may  be  recognized  by 
digital  exploration,  or,  when  of  small  siae,  the  speculum  may  be  em- 
ployed. 

Digital  exploration  of  the  rectum  may  be  performed  with  the  mini- 
mum of  discomfort  by  curving  the  thoroughly  lubricated  finger  to  con- 
form to  the  shape  of  the  lower  portion  of  the  bowel.     The  direciitm  from 

the  anns  is  upward  and  for- 
ward for  the  first  inch  and  a 
half,  and  then  upward  and 
slightly  backward. 

If  a  speculum  isemployed, 
that  of  Sims  (Fig.  655)  shoidd 
be  i>ref erred. 

A  small  body  may  be 
readily  removed  by  seizing 
it  with  a  long  forceps  after 
dilatation  with  this  instru- 
ment. A  large  substance  may  require  anfpsthesia,  with  forcible  divul- 
siou  of  the  sphincter,  or  a  j»osterior  linear  rectotomy  before  it  mn  be 
removed.  When  the  object  is  made  of  glass  or  any  fragile  substance, 
great  rare  should  be  taken  to  prevent  its  breaking. 

Fistula  in  Alio. — A  fistula  of  the  anus  or  rectum  may  be  complete  or 
incomplete.  The  last  variety  is  further  divided  into  the  incomplete  ex- 
ternal  and  the  incomplete  intenial  fistula. 

In  the  complete  form  the  track  of  the  fistula,  morp  or  less  sinu- 
ous, leads  from  the  wall  of  the  rectum  or  the  anal  margin  out  through 
the  integnment  of  the  perineal,  ischio-rectal,  or  gluteal  regions  (Fig. 
556).  In  the  incomplete  external  variety,  the  track  opens  through  the 
skin,  but  does  not  communicate  with  the  rectum  (Fig.  557) ;  while  m 
the  incomplete  internal  fistula  the  track  opens  into  the  bowel  only 
(Fig.  558). 


I^.  ft&5. — Sinu'ft  iwUl  speculum. 
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The  chief  causes  of  peri-rectal  abscesa  are  the  irritation  which  follows 
the  lodgment  of  fecal  matter  and  undigested  8iii>stances  in  the  rectum; 
the  over-distention  of  this  organ  as  a  result  of  constipation  ;  the  presence 
of  hjemorrhoidul  tumors;  the  introduction  of  hard  bodies,  as  the  nozzle 
of  a  syringe,  etc.,  through  the  anus ;  and,  lastly,  direct  injury  by  a  blow 
from  without.  Abscess  in  this  region  occMirs  by  preferenc^e  in  the  weak 
and  del>ilitated,  in  those  suffering  from  the  tubercular  diathesis,  and 
is  rarely  met  with  before  the  twenty-flfth  year  of  life. 


^iiir-- 


in  neto. 


Pio.  tA7. — iDcnmpWBo  external 
fiMlQla. 


Suppuration  begins  as  a  rule  in  the  loose  areolar  tissue  around  the 
rectum.  Although  the  inflammation  may  originate  in  the  mucous  mem- 
brane and  wall  of  the  bowel,  i>erf('r.ition  of  ihe  wall  is  rare  imtil  the 
process  of  suppuration  is  well  ej+tahlisUed  in  the  connective  tissues  of 
the  ischiorectal  fossa.  As  the  pus  accumulates  the  tissues  break  dowTi, 
and  the  abscess  opens  into  the  bowel  or  through  the  integument.  A 
complete  fistula  may  be  developed  from  eitber  of  the  incomplete  varieties 
by  partial  occlusion  of  the  original  opening,  thus  causing  the  pus  to  seek 
an  outlet  elsewhere. 

Abscess  of  this  region  may  be  superficial  or  deep.  When  superficial, 
it  is  apt  to  open  through  the  mucous  membrane,  jtisfc  above  the  junction 
of  tlie  skin  and  nuicous  membrane.  When  the  deep  variety  opens  into 
the  rectum,  it  is  usually  at  a  point  from  thi-ee  fourths  of  an  inch  to  two 
inches  fn>m  the  margin  of  the  anus.  A  single  abscess  may  have  one  or 
more  openings  into  the  rectum  or  through  the  skin. 

The  diagnosis  of  fistula  in  auo  is  not  difficult.  It  depends  upon  the 
history  of  an  abscess  followed  by  a  constant  or  frequently  recurring  dis- 
charge of  pus,  the  pain  being  severe  until  the  abscess  is  evacnated,  and 
recurring  in  a  varying  degree  with  the  temporary  closure  of  the  out- 
let. An  area  of  indumtion  usually  exists,  and  the  opening  nuiy  be  dis- 
covered either  through  the  skin  or  within  the  anus.  If  an  external 
opening  exists  through  which  gas  or  fecal  matter  escapes,  a  complete 
fistula  is  demonstrated.  When  an  external  opening  is  formed,  unless 
the  abscess  is  very  recent^  there  is  almost  always  an  internal  opening, 
although  it  may  not  be  found.  The  diagnosis  maybe  further  made  clear 
by  expl<>rati(m  with  a  probe,  an  opemtion  which  is  rendereti  practically 
painless  by  the  injectinn  of  a  4-per-cent  solution  of  cocaine  hydrochlo- 
tate  into  the  nbsct?ss  eavity.  If  a  single  injection  does  not  sufficiently 
dull  the  sensibility^  it  should  be  repeated. 

No  matt*^r  where  the  ext^^rnal  opening  is  situated,  the  track  will,  in 
the  great  majority  of  instances,  run  just  beneath  the  skin  toward  the 
anus.     The  probe  should  be  allowed  almost  to  find  its  own  way,  and, 
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when  well  in,  the  point  at  which  it  impingea  upon  or  opens  into  the 
bowel  can  be  detennined  by  the  fingor  in  the  rectum. 

The  freatiiieni  should  be  by  free  incision.  In  mild  cases  local  aniefi- 
thesifi,  i)l)tiuned  by  cocaine,  is  sufficient.  One  or  two  hypiKlennic  syringes 
full  of  a  4-per-cent  solution  should  firet  be  thrown  into  the  cavity  of  the 
sinus,  and  the  direction  of  the  oi)ening  into  the  bowel  determined  by  the 
prol)e  or  grooved  director.  The  cocaine  should  then  be  injected  into 
the  tissues  by  repeated  introductions  of  the  needle  in  the  line  of  the 
proposed  incision  into  the  bowel.  Thirty  minims  of  this  solution  are 
usually  suOicleut  in  this  last  pixKiedure,  but  as  many  as  sixty  may 
be  injected  if  necessary.  Of  the  quantity  thrown  into  the  abscess  only 
a  small  proporti(in  is  absorbed,  while  of  that  injected  into  the  tissues 
the  lar<ier  i>art  escapes  with  the  blood  which  follows  the  incision. 
AVhen  the  sinus  is  long  and  the  cavity  of  the  abscess  extends  more  than 
one  inch  above  the  anus,  the  operation  should  be  performed  under  ether 
narcosis. 

Operation. — A  laxative  should  be  administered  the  day  before  the 
operation,  and  an  enema  given  two  hours  before  the  anaesthetic.  The 
perinieum  and  region  of  the  anus  should  be  cleanly  shaved.  The  patient 
should  be  placed  ui>on  the  back,  with  the  sacrum  resting  on  the  edge 
of  the  table,  the  legs  flexed  on  the  thighs,  and  the  thighs  on  the  alxlo- 
men,  and  separated  ;  or  upon  the  side  in  the  Sims  position.  The  probe 
should  be  carried  into  the  fistula,  the  lubricated  index-finger  of  the 
left  hand  into  the  rectum,  and  the  point  noted  at  which  the  instrument 
strikes  the  rectum.  The  probe  is  now  withdrawn,  and  the  grooved  di- 
rector introduced  in  the  same  track.  If  the  opening  into  the  bowel  con 
not  be  found,  the  operator  should  determine  by  the  touch  the  thinnest 
point  on  the  intervening  wall,  and  at  this  location  bore  through  into  the 
rectum,  supporting  the  mucous  membrane  near  the  point  of  the  instru- 
ment with  the  tinger  in  the  bowel.  As  soon  aa  the  director  is  felt  in  the 
cavity  of  the  gut,  the  point  should  l)e  brought  out  at  the  anus,  the  sharp- 
poiuted  curve<l  bistoury  carried  along  the  groove,  aud  the  fistula  laid 
open  by  dividing  the  intervening  bridge  of  tissue.  If  a  second  sinus 
exists,  it  should  be  incised  in  the  same  way.  The  bleeding  is  usually 
insignificant,  and  may  be  arrested  by  pressure,  or  the  ligature.  The 
finger  should  now  be  carried  into  the  wound,  and,  if  it  is  discovered  that 
the  abscess  extends  higher  along  the  wall  of  the  rectum  than  the  point 
at  which  the  director  waa  carried  through,  the  intervening  wall  should 
be  divided  with  the  blunt  scissors.  It  is  important  that  the  incision  in 
the  gut  should  extend  to  the  depth  of  the  abscess  when  this  point  is 
less  than  three  inches  from  the  anus.  A  careful  search  for  any  jiockets 
or  sinuses  should  be  made,  and  the,se,  if  found,  shoidd  Iw  laid  freely 
open.  The  fistulous  track  sliould  nf)W  he  scraped  out  with  the  sharp 
spoon,  and  the  entire  wound  packed  with  sublimate  gauze  held  in  jilace 
by  a  compress  and  T-bandage.  This  dressing  should  be  alloweil  to  re- 
main in  place  for  two  or  three  days,  when,  with  the  first  evacuation  of  the 
bowels,  it  is  carried  away.  After  this  the  wound  is  not  repacked,  but, 
for  purposes  of  cleanliness,  it  may  be  washed  out  by  allowing  the  patient 
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to  sit  in  a  basin  of  warm  water  once  or  twice  a  day,  or  by  irrigation,  and 
an  outside  dressing  ajjplied. 

The  wound  rapidly  heals  by  granulation,  and,  in  the  vast  majority 
of  cases,  a  cure  is  effected  by  a  single  operation.  Temporary  inconti- 
nence of  fffices  results  in  all  cjises  where  both  sphincters  are  divided,  but 
a  permanent  loss  of  function  Is  exceptioual.  It  is  more  apt  to  occur  in 
females,  and  for  this  reason  a  more  guaixled  prognosis  should  be  made 
in  this  class  of  patients.  In  the  rare  instances  in  which  an  internal  in- 
complete fistula  is  present,  the  cavity  of  the  abscess  should  be  opened 
by  incision  through  the  skin,  and  the  operation  c()mpleted  as  just  given, 

A  division  of  the  external  sphincter  is  not  necessary  in  the  mildest 
class  of  cases,  in  which  the  abscess  is  i*ecent  and  small,  and  in  which  the 
sinus  runs  just  beneath  ttie  skin  and  opens  at  the  margin  of  the  anus. 
Under  all  other  conditions  it  should  be  partially  or  completely  divided. 

The  immediate  closure  of  the  fiatulons  track  is  an  operation  which 
has  l*een  recently  perfonned  in  a  number  of  instances.  After  the  fistula 
is  incised,  the  wall  of  the  abscess  is  dissected  out  and  the  two  perfectly 
healthy  surfaces  are  brought  together  with  sutures. 

An  older  method  consists  in  the  introdnclion  of  an  elastic  ligature 
through  the  external  opening  into  the  bowel  and  out  thi-ough  the  anus, 
where  the  ends  are  tied  together.  The  loop  is  allowed  to  cut  through 
slowly,  and  it  may  be  necessary  to  tighten  it  from  time  to  time. 

Prop?ij[/l<Lvi8,—Vpon  the  first  appearance  of  intlammation  in  the 
ischio-rectal  or  perineal  region,  the  integument  immediately  over  the 
most  superficial  jxiint  of  the  induration  should  be  incised,  and  a  free 
puncture  ma4le  into  the  inflamed  tissues.  This  should  Ix?  followed  by 
the  application  of  poultices  and  complete  rest  in  the  recumbent  post- 
ure. Too  great  distention  of  the  rectum  should  be  prevented  by  the 
administration  of  laxatives,  and  an  enema  of  wai-m  water  should  be 
given  just  before  the  bowel  is  emptied.  By  this  method  the  tension  is 
relieved  and  an  outlet  given  to  the  products  of  inflammation  before  the 
process  extends  into  the  deeper  tissues.  A  cure  without  further  opera- 
tion will  be  effected  in  a  fair  projMjrtion  of  cases. 

After  an  abscess  is  once  formed,  whether  the  fistula  opens  into  the 
rectum  or  through  the  integument,  or  has  both  outlets,  the  case  demands 
operative  interference.  The  proportion  of  cures  by  the  use  of  injections 
into  the  fistula,  or  the  application  of  stimulating  remedies,  is  so  very 
small  and  such  valuable  time  is  lost,  that  their  employment  is  unjustl- 
fiable.  Of  the  radical  operations,  preference  should  always  be  given  to 
that  of  free  ineision.  The  elaiitic  ligature  should  only  be  tried  on  pa- 
tients who  are  unwilling  to  remain  in  l)ed,  or  to  be  ojierated  upon  with 
the  knife,  to  whom  the  merits  of  the  two  operations  have  been  explained, 
and  who  relieve  the  surgeon  of  the  probabilities  of  failure.  It  is  also 
applicable  to  those  cases  in  which  the  fistula  enters  the  rectum  so  high 
up  that  incision  is  impracticable.  A  guarded  prognosis  should  be  made 
in  this  class  of  patients. 

Operation  by  immediate  closure  shonM  not  l>e  prefeired  to  the  open 
method,  for  the  ituisons  that  the  old  operation  cures  almost  all  cases, 
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and  is  easy  of  execution.  The  new  method  is  more  diffirnlt.  and  ia  only 
applicable  to  the  milder  ca.se.s.  The  failure  to  close  even  a  small  i>ait  of 
the  wound  in  the  rectal  wall  would  insure  failure,  while  a  like  r&snlt 
would  be  apt  to  follow  if  the  entire  wounded  surfaces  were  not  in  perfect 
coaptation.  This  f)peration  would  be  applicable  in  those  cases  where,  as 
a  result  of  incision,  there  wjis  serious  impainnenl  in  the  function  of  the 
sphincter  ani. 

Operative  interference  is  contralndicated  in  multiple  tistulm  in  the 
aged,  or  in  patients  in  a  weak  and  debilitated  conditiun.  "When  the 
tubercular  diathesis  is  well  marked,  an  operation  shovdd  not  be  done 
unless  great  discomfort  is  caused  by  the  listula,  and,  when  performed, 
the  prognosis  should  be  j^iiarded. 

Fissure. — Fissure  of  the  unus  is  most  frequently  met  with  on  the 
posterior  portion  of  the  outlet.  It  may,  however,  exist  at  any  part  of 
the  anal  circunifei-ence,  or  in  the  rectum  above  the  S]>hincter.  The  tear 
is  usually  thiviugh  the  mucous  mnmbi-ane,  although  the  muscular  tibeiis 
may  be  more  or  less  involved.  The  chief  cause  is  over-distention  of  the 
amis  in  the  evacuation  of  liardcTied  fa'ces,  together  with  the  presence  of 
sharp  substances  in  the  matter  discharged.  In  like  manner,  foreign 
bodies  introduced  into  the  rectum  may  produce  it.  Fissure  may  neffult 
from  the  inflaramation  and  uUreration  of  a  hemorrhoid,  or  from  any 
chronic  intlammatorj'  process  in  the  rectum. 

The  chief  symptom  is  pain  of  an  acute  character,  exaggerated  by  an 
evacuation  of  the  bowel,  and  ccmtinuing  some  time  after  the  act  in  a 
violent  .spasm  of  the  sphincter  muscle.  By  carefid  and  gentle  dilata- 
tion of  the  anus,  it  may  be  seen  or  recognized  by  the  touch  a-s  a  line  of 
indui*ati(m  running  parallel  with  the  axis  of  the  bowel.  The  employment 
of  cocaine  will  render  the  exploration  more  thorough,  and  will  permit 
the  introduction  of  the  speculum. 

Treatment. — The  administration  of  laxatives,  and  the  employment  of 
enemata  of  wann  water  and  olive-cal,  will  remove  the  chief  source  of 
irritation,  while  the  stimulating  effect  of  the  lunar-caustic  ixmcil  applied 
in  the  tissure,  and  repeated  every  two  or  three  days,  will  usually  effect  a 
cure.  Cocaine  should  be  employed  to  deaden  the  sensibility  before  the 
silver  is  applied.  If  a  more  radical  procedure  is  necessiiry,  it  will  con- 
sist in — 1,  a  partial  division  of  the  sphincter  in  the  line  of  the  tissure ; 
or,  2,  temporary  paralysis  of  this  muscle  by  divulsion. 

As  Ihe  second  opemlion  roquin^s  other  narcosis,  the  partial  division 
should  be  first  employed.  In  its  performance  local  anajsthesla  should 
be  obtained  by  the  application  of  4-per-cent  cocaine  to  the  intlamed  sur- 
face, together  with  tlie  injection  <)f  this  fluid  by  introducing  the  needle 
just  beneath  the  fissure  in  its  entire  extent.  Tlie  sphincter  should  now 
be  made  tt'nse  by  separating  the  sides  of  the  speculum,  and  an  incision 
made  through  the  depth  of  the  tissure,  dividing  about  half  of  the  thick- 
ness of  the  muscle.  In  the  after-treatment,  the  bowels  should  be  kept 
open.  Divulsion  of  the  sphincter  is  performed  as  follows :  The  patient, 
fully  anaesthetized,  is  placed  upon  the  back,  with  the  thiglis  separated 
and  flexed  on  the  abdomen.     The  operator,  having  lubricated  both 
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Dbs.  introduces  one  and  tli^n  tlie  other  to  their  full  length,  and 

rhes  the  opening  directly  to  tlie  right  and  left  until  the  jmlmar  us- 

of  each  thumb  is  in  contact  Avith  the  inner  surface  of  the  tuber 

A  towel,  held  in  place  by  a  roller  orT-handage,  should  be  applied 

event  soiling.    The  rest  obtained  l>y  the  paralysis  of  the  sphincter 

the  fissure  to  heal.    The  function  of  the  muscle  is  restored  in 

I  eight  to  t^velve  days. 

llcerB. — The  traumatic  causes  of  ulcer  of  the  rectum  are  the  same 

hose  given  for  fissure  of  the  anus.     Ulcer  may  also  result  from  any 

or  chronic  inflammntory  process  of  the   lower  bowel.     It  is  a 

I  io&equent  sequence  of  dysentery,  and  may  be  met  with  in  that 

of  prociilis  whirh   results  from   prolonged  diaiTba'a.     Inflamma- 

of  a  hemorrhoidal  tumor  will  produce  ulcer  of  the  rectum,  and 

faame  is  true  of  the  gummatous  depru^its  of  the  late  stages  of  syph- 

A  primary  chancre  or  a  chancroid  may  be  located  at  the  anal 

and  less  frequently  in  the  bowel.     These  two  varieties  of  ulcer 

[usually  seen  in  women  suffering  with  pudendal  chancre  or  chan- 

pd,  and  in  males  the  subjects  of  pederasty.    Tul>ei*cu!ar  deiK>sits  in 

rwtum  may  also  break  down,  and  thus  cause  ulceration  in  the  wall 

tltis  organ. 

he  symptoms  of  ulcer  of  the  rectum  vary  with  the  character  of  the 
ttnd  with  its  location.  If  the  lesion  is  situate*!  within  the  grasp  of 
I  sphincter  muscles,  tenesmus  is  apt  to  be  a  marked  feature.  The 
from  a  traumatism,  or  following  an  acute  inflammatory  process. 
Bore  apt  to  be  painful  than  that  which  is  a  part  of  a  subacute  or 
aic  catarrh,  nr  which  occurs  with  tuberculosis  or  syphilis.  A  coni- 
1  symptom  of  all  ulcers  of  this  organ  is  the  presence  of  more  or  less 
and  mucus  nr  pus  in  the  discharges.  The  diagnosis  mnybecnn- 
ed  by  inspection  with  the  speculum,  and  by  digital  exploration, 
ercular  ulcer  of  the  rectum  very  rarely  exists  I>efore  the  symptoms 
iep<isits  in  the  lungs  are  present.  Upon  inspection  they  are  recog- 
by  their  yellonish  color,  usually  small  size,  and  their  disseminu- 
over  a  considerable  ai-ea  of  tlie  mucous  membrane.  In  the  more 
developed  ulcere  the  caseous  degeneration  of  the  inflammatory 
dncta  may  be  observed. 

ir.  AUingham  describes  a  rare  form  nf  ulcer  which  he  has  occasion- 

Hy  ftbserved  in  the  ivctum,  and  which  he  has  named  lupoid^  or  rodeid 

f,  of  this  organ.     Its  usual  location  is  near  the  anus.     It  tends  to 

ttd  widely,  the  floor  of  the  ulcer  is  red  and  dry,  the  margins  irregular 

I  precipitous.     It  is  very  probably  tubercular  in  character. 

Chancroidal  ulcer  of  the  rectum  may  be  recognized  by  the  precipitous 

gins  of  these  sores,  and  by  the  rapidity  with  which  they  spread. 

itients  affected  with  phagedenic  ulcers  of  the  genital  organs,  the 

^ulation  may  oecur  by  direct  contact  of  the  secretion  of  the  venereal 

or  the  virus  may  be  c<)nvcyed  through  the  medium  of  the  nails  in 

ct  of  scratching.     Under  such  conditions  the  sore  usually  first  ap- 

ipon  the  mucons  membrane  of  the  margins  of  the  anus,  and  ex- 

Uer  into  the  i-ectura.     The  diagnosis  must  be  based  upon  the 
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peculiar  appearance  of  the  ulcer,  together  with  the  probabilities  of  ia- 
fection  from  a  contiguous  venei-eal  ulcer. 

The  hard  syphilitic  or  true  chancre  is  rarely  observed  in  this  region, 
and,  when  met  with,  is  usually  confined  to  the  anal  margin.  It  posBeases 
here  the  same  well -recognized  features  of  the  specific  ulrer  of  the  genital 
organs,  from  which  source  the  virus  is  conveyed  usually  by  the  nails, 
and  occasionally  by  immediate  contagion. 

Ulcers  of  the  rectum  resulting  from  the  breaking  down  of  the  gumma- 
tous deposits  of  tertiary  syphilis  are  chiefly  seen  just  along  the  upjier 
margin  of  the  sphincter  muscle.  From  this  point  they  extend  upward, 
and  may  involve  the  entire  rectum  and  invade  the  colon.  These  ulcers 
are  usually  multiple,  varying  in  size  from  a  small  point  to  a  half-inch 
or  more  in  diameter,  and  in  depth  may  involve  only  the  mucous  mem- 
brane, or  the  muscular  and  connective-tissue  stroma  may  be  destroyed, 
and  in  some  instances  perforation  may  occur.  The  process  of  destruc- 
tion is  greater  in  the  older  ulcei's,  and  the  various  stages  may  be  obsen'ed 
by  examining  the  bowel  frtjm  Ijelow  upward.  The  appearance  of  the 
ulcers  as  above  described,  together  with  the  history  of  syphilis,  will  en- 
able the  observer  to  ai'rive  at  a  correct  diagnosis.  Traumatic  ulcers,  and 
those  resulting  from  the  breaking  down  of  hajmorrhoidal  tumors,  vdW 
be  recognized  by  the  appearance  of  the  sore  and  the  history  of  an  acci- 
dent or  hsenKUThoids. 

As  far  a^  a  cure  of  the  ulcer  is  concenied,  a  favorable  prognosU 
may  be  made  in  all  ulcers  of  the  rectum  except  the  tubercular.  These 
may  be  relieved  by  treatment,  but,  being  expressions  of  an  incurable 
dyscrasia,  permanent  relief  can  not  be  expected.  A  more  remote, 
as  well  as  greater  evil  which  often  results  from  ulcer,  is  stricture  of 
the  rectum,  and  the  danger  of  stricture  is  usually  proportionate  to 
the  extent  of  the  destructive  process.  Phagedenic  chancroidal  ulcer, 
and  the  xdcers  of  gumma  and  dysentery,  are  especially  prone  to  induce 
stricture. 

Ti'€atment.—T)x&  common  indication  in  the  treatment  of  all  forms  of 
ulcer  of  the  rectum  is  to  keep  the  bowel  in  as  complete  repose  as  possi- 
ble. Every  effort  should  be  made  to  keep  it  clear  of  fecal  matter.  This 
may  be  accomplished  i)y  the  rei»eated  employment  of  encmat^,  and  by 
the  administration  of  proper  articles  of  diet,  all  of  which  should  be 
capiible  of  absorption  in  the  stomach  and  small  intestines.  Milk,  lieef- 
tea,  meat-juice,  soft-boiled  eggs,  wine-jelly,  rice,  corn-meal  mush,  etc., 
will  afford  variety  and  sustain  the  patient's  nutrition. 

In  irrigation  of  the  diseased  surface,  warm  or  cold  water  may  Imj  usq^^ 
at  the  temi>eratnre  which  is  most  agreeable  to  the  patient.  The  beJH 
apparatus  for  this  purpose  is  the  fountain-syringe.  The  smallest  glass 
nozzle,  thoroughly  warmed  and  oiled,  should  be  employed,  and  frt)ni  one 
to  two  pints  of  fluid  may  be  introduced  at  one  injection,  A  larger  quan- 
tity may  be  employed  when  the  colon  is  involved.  If  the  patient  is 
placed  upon  the  left  side,  with  the  buttocks  elevated,  a  greater  degree 
of  tolerance  will  be  obtained  in  the  rectum.  The  fluid  should  be  re- 
tained for  a  few  minutes,  if  possible. 
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^Vhen  the  ulcer  encroaches  upon  the  sphincter  muscle,  causing  pain- 
ful tenesmus,  the  hypodermic  use  of  morpliia  or  opium  suppositories 
may  be  required  Ut  relieve  the  ajMism.  In  obstinate  cases  divulniun  or 
divisitm  of  the  sphincter  may  l>e  dcme  as  a  last  resort. 

In  the  treatment  of  the  ulcers  which  result  from  dysentery,  catarrh 
of  the  rectum,  an  injury,  or  breaking  down  of  haimorrhoids,  the  plan 
just  given  should  be  adopted.  It  is  often  advisable  to  add  from  grs.  v-x 
of  nitrate  of  silver  to  the  pint  of  water  thrown  in,  and,  if  the  ulcer  can 
be  reached,  recovery  will  l>e  haBtened  by  the  local  use  of  the  lunar  caus- 
tic. An  excellent  remedy  for  the  alleviation  of  pain  and  the  relief  of 
tenesmus  U  a  sup]>oaitor7  comp(»8ed  of  gr.  ij  each  of  iodoform  and  co- 
caine hydrochloratn,  introduced  from  three  to  five  times  in  twenty-four 
hours.  As  already  stated,  in  obstinate  and  extreme  cwses,  lumbar  coloto- 
my  may  be  necessitated . 

Chancroidal  ulcer  of  the  rectum  requires  the  most  energetic  treat- 
ment. Ether  should  Iw  administered,  the  sjihineter  divulsed,  the  ulcer 
exposed  by  the  speculum,  its  surface  scnt]jed  with  the  curette,  and  a 
thorough  cauterization  effected  with  nitric  acid.  The  cocaine  and  iodo- 
form 3aj>po3itories  should  be  employed  in  the  after-treatment. 

True  syphilitic  chancre  of  the  i-ectum  rarely  demands  local  treat- 
ment. It  yields  readily  to  the  constitutional  remedies  employed  In 
syphilis. 

The  8i>ec.ific  ulcer  of  the  later  stages  of  syphilis  requires  the  consti- 
tutional treatment  recommended  for  the  late  manifestations  of  this  dis- 
ease, and  locally,  irrigation  and  the  cocaine  and  iodoform  8up])ositories, 

Tubercular  ulcers  should  be  treated  chiefly  by  the  administnilion  of 
cod-liver  oil  emulsion,  the  iron  tonics,  the  hypophosphites  of  lime  and 
soda,  and  carefully  selected  diet.  Irrigation  with  warm  water  will  be 
fourul  useful.  When  imin  and  tenesmus  exist,  i-elief  may  be  obtained 
by  the  means  already  given. 

In  rtMlent,  or  lupoid  ulcer,  the  Paquelin  cautery-knife  should  be  em- 
ployed, and  a  thori^mgh  excision  of  the  diseased  surface  effected. 

Slricture  of  the  y?tfc^wm.— Stricture  of  the  rectum  may  l>e  congenital 
or  acquired.  Partial  and  complete  congenital  occlusion  of  this  organ  has 
already  been  considered.  Acquired  stricture  is  usually  the  result  of  an 
inflammatory  process  in  the  walls  of  the  rectum,  and  at  times  in  the  tis- 
sues which  surround  this  organ  (Fig.  559).  New  foi-mations  (cancer, 
etc.)  may  also  cause  a  partial  or  complete  occlusion  of  the  rectum,  not 
only  by  reason  of  the  bulk  of  the  cells  proper  of  the  neoplasm,  but  on 
account  of  the  inflammatory  process  which  it  causes  in  the  connective- 
tissue  elements  of  the  bowel. 

The  lumen  of  this  jM^rtion  of  the  intestine  may  be  partially  or  com- 
pletely wcluded  by  pressure  of  a  tumor  not  connected  with  the  bowel, 
or  by  the  presence  of  some  displaced  organ,  as  the  uterus,  bladder,  etc. 
lastly,  spasmodic  stricture  may  occur  from  contraction  of  the  circular 
muscular  fibers  of  the  rectum. 

As  stated  on  a  previous  page,  organic  stricture  frequently  follows 
ulcer  of  the  rectum,  and  is  especially  apt  to  occur  in  the  i)roces8  of  cica- 
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trization  aft«r  dysenteric  nlftere  and  those  of  the  tertiary  stage  of  syphi- 
lis.    The  accidents  of  jMirturition  not  infrequently  tend  to  strict  iii*e.  and 

this  may  account  for  the  greater  prevalence 
of  this  lesion  in  females  than  in  males. 

Stricture  of  the  rectum  may  bG7iarrow 
or  linear,  or  lojif/and  tortuous.  The  usnal 
location  is  about  two  inches  above  the  mar- 
gin of  the  anus,  although  any  part  of  the 
organ  may  be  involved.  The  earlier  symp- 
toms of  this  lesion  are  interfejence  with  the 
net  of  defecation,  pain  with  the  passage  of 
faM*es,  and  the  presence  of  blood  or  mncoa 
in  the  dischai'ges.  In  some  instances  the 
freces  are  tajje-like,  or  are  abnormally 
shaped,  although  this  symptom  may  not  be 
jH-esent  when  the  stiictnre  is  high  up,  since 
the  fecal  matter,  after  it  passes  through  the 
constriction,  may  assume  the  shape  of  the 
bowel  below.  If  tlie  constriction  is  sitti- 
ated  within  the  first  four  inches  of  the 
bowel,  its  pres«?nce  and  caUl>er  may  be  de- 
termined by  digital  exploration.  When 
with  difficulty  reached  by  the  finger,  the 
patipnt  should  lie  directed  to  strain  as  if 
at  stool,  in  order  to  force  the  obstruction 
nearer  the  anus.  Beyond  this  limit  the 
bulbous  bougies  must  be  relied  upon.  These  instruments  are  of  all  sizes, 
each  consisting  of  an  oval  bull)  of  hard  rubber,  attachwl  to  the  end  of 
a  flexible  whalebone  staff.  In  intixjducing  them  the  patient  should  rest 
upon  the  bsu^k  while  the 
bougie,  wanned  and  oiled, 
is  guided  up  the  bowel, 
upon  the  index-finger  of 
the  left  hand,  which  is 
carried  its  full  length  into 
the  rectum  (Fig.  560).  If 
resistance  is  met  with, 
only  careful  and  gentle 
pressure  should  be  ex- 
ercised, for  undue  vio- 
lence may  drive  the  bulb 
through  the  wall  of  the 
gut.  The  inferior  limit 
of  the  stricture  is  indi- 
cated by  the  first  obstruc- 
tion encountei-ed.  Tf  the  bulb  can  be  carried  through  the  constriction, 
the  resistance  ceases,  but  is  again  experienced  when,  upon  withdntwing 
it,  the  shoulder  of  the  instrument  catches  at  the  upper  limit  of  the 
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obstroction.  The  lower  border  of  the  stricture  is  again  indicated  when 
all  resistance  ceases  in  withdmwing  rhe  bulb. 

TreatTnent. — The  surgi<'al  ti-ejilment  cif  Htriftme  of  the  rectum  may 
comprise  dilalation  or  dltislon  of  the  cicatricial  tissue  or  eolotowy. 

The  character  of  the  obstruction  and  its  location  will  detennine  the 
means  to  be  employed.  When  the  stricture  is  linear,  and  is  located 
near  the  anus,  relief  nuiy  be  obtained  by  dilatation.  For  this  purpose 
the  finger  should  be  employed,  and  the  operation  repejited  at  necessary 
intervals  until  a  sufficient  opening  is  secured.  If  the  cicatricial  tissue 
is  dense,  and  does  not  yield  in  the  effort  at  dilatation,  it  should  be  in- 
cised to  a  slight  depth  at  four  or  five  points  of  its  circumference,  and 
the  finger  again  introduced.  The  incisions  may  be  made  with  a  probe- 
pointed  bi^ioury,  carried  along  the  finger  as  a  guide,  or  the  anus  and 
bowel  may  be  stretched  with  the  Sims  rectal  speculum  up  to  the  point 
of  obstruction,  and  the  knife  introduced  without  a  guide.  If  this  pro- 
cedure is  not  successful,  the  only  alternative  is  posterior  linear  reefoto- 
my.  In  perfonning  this  operation  the  patient  is  placed  upon  the  back, 
with  the  anus  at  the  edge  of  the  table,  and  the  legs  drawn  up  and  sepa- 
rated. The  parts  below  the  obstruction  are  dilated  with  the  speculum. 
A  long,  curved,  sharp-pointed  bistoury  is  carried  through  the  stricture, 
keeping  the  cutting  edge  toward  the  posterior  median  line  of  the  gut. 
As  soon  as  the  point  is  beyond  the  obstruction,  but  not  more  than  four 
incTiesfrom  the  anus^  M  is  carried  through  the  wall  of  the  bowel,  which, 
with  the  stricture,  is  completely  divided  out  through  the  anus.  If  the 
first  incision  does  not  permit  the  introduction  of  the  first  two  fingers 
side  by  side,  it  should  be  made  deeper.  Hsemorrhage  is  i-eadily  8toy)i>ed 
by  packing  the  wound  and  bowel  with  gauze,  taking  the  precaution  to 
insert  a  stiff  rubber  tube  in  the  middle  of  the  dressing  to  allow  the 
escjipe  ijf  gas  fr*<»m  the  intestine.  If  any  important  ves.sel  is  divided, 
it  may  be  secuitjd  with  the  forceps  or  by  transfixion  with  a  tenaculum. 
The  dressing  is  allowed  to  remain  in  place  for  four  or  five  days,  and 
is  not  replaced  after  the  bowels  are  moved  unless  bleeding  should 
occur.  Continence  of  faices  is  restored  after  from  three  to  six  weeks. 
No  matter  how   thoroughly  diWded,   the   tendency  is  to  recurrence, 


A  TEXT-BOOK  ON  SURGERY. 

Wlien  the  stricture  is  sitnated  more  than  four  inches  above  the  anus, 
reototomy  is  not  permissible  on  account  of  the  ])roxim)ty  of  the  large 
hemorrhoidal  vessels,  the  pentonffium»  and  pelvic  fascia.  Dilatation 
with  the  soft-mbber  bougies  (Fig.  601)  may  be  tiied,  and,  if  this  fails,  a 
reototomy  may  l)e  done  as  high  as  the  limit  already  given,  which  will 
allow  the  intn>duction  of  the  hand  to  this  point  and  the  finger  into  lUe 
fltrictnre.  This  may  now  be  nicked  with  the  bistoury,  as  above  de- 
scribed, and  digital  or  instrumental  dilatation  eflfecte<i.  Rectal  bougies 
before  being  used  should  l>e  made  thoroughly  flexible  by  immersion  in 
warm  water.  In  their  employment  only  a  mild  degree  of  force  should 
be  exercised,  for  fear  of  perforating  the  wall  of  the  intestine. 

When  all  other  measures  fail,  l^t  lumbar  colotomy  is  the  last  resort 
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Carcinoma. — Of  the  malignant  new  formations  which  are  found  in 
this  f)rgan,  epitkulioma  is  the  most  comm<m,  acirThux  and  e/wephaloid 
cancer  being  next  in  order  of  frequency.  Tlie  latter  is  comparatively 
rare.  Cancer  of  the  rectum  occurs  abotit  equally  in  the  sexes,  and 
almost  always  in  the  middle-aged  and  old.  although  in  exceptional  in- 
stances it  has  been  observed  before  the  age  of  twenty-live. 

Epithelioma  begins  m  the  mucous  membrane,  scirrbus  and  encepha- 
loid  carcinoma  in  the  submucous  tissues. 

The  former  is  slower  in  development  and  less  apt  to  recur  after  re- 
moval. The  most  common  location  of  cancer  of  the  lower  Iwwel  is  at 
the  upi^er  margin  of  the  sphincter  muscle. 

The  prognosis  is  grave,  the  duration  of  life  varying  from  one  to  two 
or  three  years,  and  in  exceptional  cases  longer.  Usually  the  earliest 
symptom  of  cancer  of  the  recrum  is  pain  with  the  act  of  defecation.  If 
the  disease  is  located  at  the  margin  of  the  anus,  it  can  be  recognized 
before  there  is  any  interference  with  the  discharge  of  fecal  matter. 
Later,  htemorrhage  is  of  frequent  occurrence,  although,  as  a  rule,  it  is 
not  profuse  in  character.  After  an  evacuation  of  the  contents  of  the 
bowel,  the  pain,  though  less  intense,  remains  for  some  time.  A  sense 
of  fullness  or  "  bearing  down'*  is  a  marked  feature  of  this  disease  in  the 
majority  of  cases. 

Diagnosis.— li  operative  interference  is  to  be  undertaken,  it  is  im- 
portant that  an  early  diagnosis  be  made.  Epithelioma,  as  has  been 
said,  begins  in  tlH>  mucous  membrane,  the  cells  of  the  new  formation 
break  down  early,  the  ulcer  being  present  in  some  instances  before 
there  is  marked  induration.  On  the  other  hand,  induration  and  thick- 
ening are  observed  early  in  the  history  of  scirrhus  and  encephaloid. 

Non-malignant  stricture  of  the  rectum  ia  always  preceded  by  a  his- 
tory of  chronic  inflammation.  To  the  touch,  the  cicatricial  character  of 
the  tissue  may  be  recognized  by  its  tirmness  and  sharp  borders.  It  is 
not  nodular,  like  cancer,  nor  is  there  a  deep  and  wide  infiltration  of  the 
surroonding  tissues  in  simple  stricture,  which  condition  is  common  to 
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Thos  and  enceithaloid,  and  the  later  stages  of  epithelioma.  In  doubt- 
loses  it  will  be  advisable  to  remove  a  portion  of  the  mass  for  micro- 
pical  examination. 
The  treatment  of  cancer  of  the  rectnm  may  be  pallicUive  or  radical. 
The  former  looks  to  the  prolongation  of  life  and  the  alleviation  of  pain 
by  the  t?mployment  of  careful  dietetic  and  medicinal  measures.  ITie 
n^ular  daily  introduction  of  warm  water  will  prevent  the  lodgment  of 
ffca]  matter  and  secure  the  greatest  possible  immunity  from  iiritation. 
Theiwloform  and  cocaine  suppositories  will  be  f<)und  useful  in  alleviat- 
ii^pain,  and  morphia  may  l>e  employed  if  all  other  measures  fail.  As 
tke  diseafle  progresses  it  will  be  found  necessary  to  practice  dilatation 
o(tbe  stricture  at  intervals  which  shcjuld  be  as  far  removed  as  possible, 
rtial  or  complete  division  may  be  required. 

tie  radical  treatment  consists  in  the  free  excision  of  the  neoplasm, 
f  death-rate  after  this  operation  is  exceedingly  heavy,  and,  when  the 
dissection  is  extensive  and  recovery  follows,  the  condition  of  fecal  in- 
wotinence  is  deplorable.  Moreover,  the  tendency  to  recuri*ence  is  so 
peat  that  this  knowledge  should  deter  the  surgeon  from  undertaking 
the  operation  in  other  than  the  mildest  c^ses.  When  the  disease  extends 
higher  than  three  inches  from  the  anus,  it  is  of  doubtful  propriety,  and 
in  scirrhus  and  encephaloid  cancer,  on  account  of  the  mpid  and  wide 
iltration  which  occurs  with  these  neoplasms,  the  operation  does  not 
a  prospect  of  relief  sutficient  to  justify  the  danger  which  is  in- 


Exciaion  is  justifiable  and  should  be  done  in  all  cases  of  epithelioma 
Bted  within  three  inches  of  the  anus  wliich  have  been  discovered 
intiltration  is  deep,  or  before  metastasis  has  occurred.  When 
ertaken,  the  dissection  should  be  carried  on  well  away  from  the  dis- 
,  in  the  ])erfectly  healthy  tissues.  It  is  performed  as  follows  :  The 
It  should  l>e  prepared  for  the  operation  by  being  placed  upon  liquid 
tfor  one  week,  and  the  lower  Ixjwel  should  be  thoroughly  cleansed 
llepeated  injections  of  tepid  water.  A  good  light  should  be  secured* 
Ipatient  placetl  in  the  lithotomy  jjosition,  and  the  parta  in  the  field 
'oi>enition  shaved.  The  rectum  should  be  well  T)acke<l  with  siKmges 
to  prevent  the  escape  of  fluids  or  other  matter  from  the  bowel  into  the 
*wmd.  The  number  of  sponges  should  b©  noted,  so  that  the  operator 
Btty  be  sure  that  none  ai-e  left  in  after  the  excision  is  completed.  In 
^er  to  secure  as  gi^eat  a  degree  of  continence  after  the  ox>eration  as 
Pwsible,  all  or  a  portion  of  the  exteraal  sphincter  should  be  preserved. 
Hoffierer,  if  the  disease  involves  this  muscle,  it  should  be  removed. 

An  elliptical  incision  is  first  made  aniund  the  anus  along  the  junction 
^  the  skin  and  mucous  membnine  (or  widur  than  this  if  the  extent  of 
'lie  disease  demands  it),  and  the  dissection  airried  up  through  the  inner 
I^Ws  of  the  external  sphincter,  the  posterior  insertion  of  which  should 
■'^ split  as  far  back  as  the  ti|>  of  the  coccyx,  in  onler  to  give  more  room. 
'Vhrn  the  disease  is  approached,  the  dissection  should  be  kept  well  out 
"^m  the  gat  in  the  healthy  tissues.  Within  the  first  inch  of  the  dissec- 
t^a  the  bleeding  points  may  be  readily  secured  by  the  forceps,  but, 
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beyond  this  limit,  the  oi>eration  will  be  much  more  rapidly  and  satis- 
factorily performed  if  the  tissues  are  diWded  throu^^hotit  between  two 
forceps  and  catgut  ligatures  api)lied  at  once.  It  is  best  not  to  encroach 
upon  the  vagina  or  urethra  and  bladder  any  more  than  is  essential  to  the 
thorough  removal  of  the  disease,  but  to  utilize  the  iaohio-rectaj  fossa  in 
securing  room  fur  the  deeper  dissection.  As  soon  as  the  lower  end  of 
(he  rectum  is  freed,  the  wound  should  be  packed  temporarily  with  gauze, 
the  sponges  removed,  and  the  bowel  closed  by  tying  a  strong  silk  li^ra- 
ture  around  it.  It  is  essential  to  the  complete  soccess  of  the  of>eratiun 
that  the  gut  be  dissected  loose,  not  only  an  inch  above  the  upijer  limit  of 
the  diseiise  where  it  is  ultimately  to  be  divided,  but  to  a  sufficient  extent 
beyond  this  point  to  permit  its  l>eing  drawn  down  until  it  can  be  stitched 
to  the  margin  of  the  incision  in  the  integument  around  the  anus.  WTien 
this  is  accomplished  the  gut  should  be  drawn  down,  a  strong  silk  suture 
carried  throtigh  the  integument  on  each  side  and  into  the  wall  of  the 
intestine,  just  above  the  line  of  section,  and  secured.  The  gut  should 
now  be  cut  off  with  the  scissors,  and  other  sutures  inserted.  A  drain- 
age-tnbe  should  be  placed  in  the  ischiorectal  fossa,  the  end  projecting 
on  one  side  of  the  anus.  A  sublimate  dressing  should  he  ai>plied,  leaving 
a  tube  in  thQ  bowel  for  the  escape  of  gas.  In  the  after-ti^atment  opium 
should  be  administered  to  prevent  a  movement  of  the  bowels  for  a  week 
or  ten  days. 

Polypua. — Three  distinct  forms  of  polypi  are  found  in  the  rectum, 
namely — the  rilhusj  mucous,  and  fibrous. 

The  first  of  these  is  the  more  important,  for,  while  essentially  benign 
in  the  earlier  stages  of  its  development,  it  not  infrequently,  as  a  result 
of  the  irritation  to  whieh  it  is  sul)jected,  becomes  malignant.  It  is  com- 
posed of  new-formed  villi,  which  resemble  the  normal  villi  of  the  rectum. 
They  ai-e  veiy  vascular,  and  differ  from  the  mucous  or  fibrous  polypus 
not  only  in  their  minute  structure,  but  in  gross  appearances  and  the 
character  of  their  attachment  to  the  mucous  membrane.  While  these 
latter  are  pedunculated,  often  hanging  by  a  naiTow  stem,  the  villous 
growth  has  a  broad  attachment  frefpiently  as  thick  as  the  tumor  is  long. 

The  mu(5ous  or  soft,  and  the  fibrous  or  hard,  jwdypus  of  the  rectum 
does  not  differ  in  any  essential  particular  fi*om  that  iilready  described 
in  affections  of  the  nasal  canities.  In  some  instances  the  deeper  portions 
of  the  tumor  undergo  cystic  degeneration,  foriiung  the  so-called  cystic 
polypus. 

Polypi  of  the  rectum  may  occnr  at  any  period  of  life,  being  compara- 
tively frequent  in  childbf>f>d.  The  most  common  h)cation  of  these  tumors 
is  on  the  jjosterior  wall  of  the  bowel,  just  above  the  internal  sphincter. 
The  pedunculated  variety  in  some  instances  protrude  through  the  anna, 
causing  violent  tenesmus.  When  not  removed  these  neoplasms  may 
break  down,  causing  ulcer  or  fissure  of  the  bowel,  severe  hormorrhage, 
or  by  their  weight  cause  prolapse  of  the  mucous  membrane. 

The  rliagnofiis  is  readily  made  by  inspection  or  digital  exploration, 
after  the  rectum  is  thoroughly  cleansed  by  an  enema.  The  treatment 
consists  in  removal  of  the  tumor  by  the  forceps,  scissors,  or  ligature. 
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Vfllong  polypus  may  be  safely  removed  by  transfixing  its  base  with  a 

doiible  silk  lijiralure,  tying  these,  and  allowing  the  mass  to  slough  away ; 

g|inth  the  sphincter  fully  dilated,  the  tumor  may  be  i-emoved  by  the 

Httte.    The  hjemoiTbage  is  not  severe,  and  may  be  arrestt^d  by  packing 

HlignQze. 

^The  pedunculated  tumors  may  be  twisted  off  with  the  forceps  or 
dipped  closely  with  the  curved  scirtsors.  The  stump  should  be  touched 
with  lunar  caustic  or  burned  with  nitric  acid  or  the  cautery. 

yeuralffnr.—Vaixi,  neuralfric  in  character,  is  occasionally  felt  in  the 
lectnra  or  about  the  anus.  In  some  instances  it  is  caused  by  displace- 
feeot  of  the  coccyx,  the  bone  in  the  abnonnal  position  pressing  upon  the 
itfth  sacral  or  coccygeal  nerve,  or  directly  against  the  wall  of  the  bowel. 
Thf.  diagnosis  is  readily  made  out  by  direct  examination.  The  only 
beans  of  cure  is  by  removal  of  the  displaced  bone. 

The  iipt*ra(ion  i.*t  performed  as  follows :  The  patient  is  placed  upon 
the  side,  an  incision  is  made  in  the  median  line,  from  the  tip  of  the  coc- 
cyx to  al)out  one  inch  above  the  sacro-coccygeal  articulation.  The  tissues 
ire  first  lifted  directly  from  the  dorsal  aspect  of  the  bone,  and  then  the 
interior  surface  is  exposed  by  beginning  at  the  tip  and  keeping  close 
totlie  sm<K)th  face  of  the  coccyx.  There  is  no  danger  of  wounding  the 
bowel  if  this  precaution  is  taken.  When  the  dissection  is  completed, 
theWne  should  be  divided  at  the  sacro-coccygeal  junction  with  the  cut- 
tiBji-forceps  or  chi.sel. 

Idiopathic  neuralgia  of  the  rectum  and  anus  may  occur  as  in  other 
portions  of  the  body.    Spasm  of  the  sphincter  is  occasionally  due  to  this 

?rolaptni  Hecti. — Protrusion  of  the  rectum  may  be  complete  or  in- 
In  the  incomiilete  variety  the  lining  membrane  of  the  bowel 
Bne  protruded.  The  everted  portion  may  include  a  nan*ow  ring  of 
!  mucous  membrane  near  the  anus,  or  it  may  measure  an  inch  or  more 
b  width.  In  the  complete  prf)lapsus  more  or  less  of  the  entire  thick- 
ness of  the  wall  of  the  rectum  is  dragged  downward  and  everted.  The 
JwweM  wimmences  usually  near  the  anus,  and  in  the  complete  form  ihe 

R  which  attaches  the  rectum  to  the  promontory  of  the  .sacrnm  is 
ited,  and  Ihe  peritoneum  dragged  down  toward  the  anal  apertui*e. 
h  the  pocket  thus  fonned  a  loop  of  int<;stine  may  descend  and  become 
•trangulated. 

Pn»lapsus  recti  may  occur  at  any  period  of  life,  although  usually  met 
^th  in  children.  In  a  varying  degree  it  exists  as  a  complication  in  all 
•Mei  of  chronic  haemorrhoids.  It  is  chiefly  caused  by  fi-equent  and  pro- 
NBged  straining  at  stool.  A  predisposing  cause  in  adults  is  habitual 
•Mtttipotion,  with  the  over-dist«ntion  of  the  bowel  which  is  the  result 
*I  this  condition.  In  chihlren,  it  is  thought  that  the  peculiar  shape  of 
Ifcp sacrum,  the  curve  of  which  is  much  less  pronounced  than  in  adults, 
^■Bilers  this  class  of  patients  more  liable  to  prolapsus.  It  is  probable 
^t  indiscretions  in  diet,  the  lack  of  restraint,  and  the  low,  squatting 
tOMore  too  often  pormilted  in  children  in  tlie  act  of  defecation,  are  more 
Bible  for  tills  accident  than  the  straight  position  of  the  bowel. 
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Diseases  of  the  bladder  and  prostate,  utenis  and  ovaries,  pregDancy, 
or  llie  pitsence  of  a  turner^  are  aJso  to  be  considered  as  cxriring  causes 
of  this  lesion.  Finally,  the  weak  and  inlinn  are  more  liable  to  W 
affected  than  the  robust. 

When  prolapsus  occurs  it  is  jiccnmiKinifHl  with  n  sense  of  distention, 
hea\nness,  und  di*ugging  down,  which  cruises  great  pain  and  anxiety  to 
the  patient.  In  recent  cases  in  which  there  is  only  an  eversion  of  the 
mucous  lueinbrjini',  this  will  be  seen  jirojectiug  beymid  the  limit  of  the 
anus  on  one  or  botli  sides,  or  in  severer  cases  including  its  entire  cir- 
cumference. TUe  prolapsed  fold  or  ring  is  of  a  reddish-purple  color, 
varying  with  the  degi'ee  of  strangulation,  and  is  lm>ken  at  inter\*als  hy 
furrows  or  depressi<»ns  which,  in  the  main,  seem  U*  radiate  frtjm  the 
center  of  the  protrusion.  When  complicated  with  haemorrhoids,  these 
will  be  easily  recognized  by  their  shape  and  color,  giving  a  swollen  and 
nodulated  a])pearance,  which  could  not  exist  in  simple  eversion.  In 
differentiating  partial  from  complete  prohip.yus,  the  chief  points  are  the 
thinness  of  the  prolapsed  ring  iu  the  i>artial  form,  and  the  radiating 
direction  of  tlie  furrows.  In  complete  prolapse  the  mass  is  markedly 
thicker,  more  strangulated,  and  the  folds  of  mucous  membr,me  are  more 
nearly  circular  in  arrangement. 

7Veat/nen/.—Jxi  acute  pi*ohipsus  the  immediate  indication  is  to  relieve 
the  strangulation  and  restore  the  prolap.sed  pcjrtion  to  its  normal  posi- 
tion. The  removal  of  the  cause  or  causes  of  the  accident  is  next  in 
importance.  The  first  indication  is  met  by  placing  the  patient  upon 
the  left  side,  witli  the  pelvis  well  elevated,  the  shoulders  and  head  de- 
pressed, or  in  the  knee-sliouldcr  position,  in  either  of  which  the  return 
of  the  bowel  is  aided  by  gravity.  The  fingei-s  of  the  ot>erator  and  the 
protruded  mass  should  now  be  well  lubricated,  and  steady  and  gentle 
pressure  exercised  upon  the  tumor  in  the  direction  of  the  normal  posi- 
tion of  the  bowel.  In  almost  all  cases  this  j^ractice  will  suoeeed.  When, 
on  account  of  spasm  tif  the  sphincter,  the  strangulation  is  so  great  that 
gangrene  is  tlireatened  and  reduction  impossible,  an  anaesthetic  should 
be  administered  and  forcible  dilatarion  eiTected  by  the  thumbs  of  the 
operator,  after  which  the  mass  will  readily  return  within  the  anus.  Once 
reduced,  the  greatest  pains  must  be  observed  to  prevent  the  repetition 
of  the  accident.  Ftical  accumulation  and  stmining  should  be  ]irevenled 
by  the  injection  of  cold  water  when  there  is  a  need  or  desii-e  for  a» 
evacuation,  and  by  the  use  of  the  bed-pan.  In  children  it  is  essential 
that  they  should  not  Ije  allowed  to  squat  tipon  a  low  ve.s»el,  or  place 
themselves  in  a  constrained  position  at  stool.  The  position  assumed 
should  be  one  where  gravitation  will  not  carry  the  intestines  toward  the 
anus.  Lj  ing  upon  the  side,  with  the  buttocks  slightly  projecting  over 
the  eilge  of  the  bed  or  table,  or  defecating  in  the  knee-elbow  position, 
should  be  insisted  ujion.  Any  condition  which  contributes  to  the  cause 
of  prolapse  must  be  removed  or  palliated.  When,  despite  all  conserva- 
tive methods,  the  i»r(»lapse  Iwcomes  chronic,  growing  pmgressively  worse, 
operative  interference  I^ecomes  imperative.  The  i)repai-ation  of  thejio- 
tient  is  the  same  as  for  other  operations  about  the  rectum.     After  the 
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i  is  complete,  the  patient  is  placed  in  the  lithotomy  pfjsition,  with 
elvis  elevated  to  such  an  extent  that  the  intestines  will  gravitate 
the  diaphragm,  the  mass  ivlurned,  and  a  hirge  sponire  introduced 
up  into  the  bowe!.  The  sjihlncter  uni  and  rectum  should  now  be 
ily  dilated  with  the  siieculam  until  the  walls  of  the  bowel  are  bmiight 
irly  int<i  view.  The  Paqiielin  cantery-knife,  hfate<l  to  a  light-red 
ff,  is  carried  into  the  bowel  as  high  as  the  limit  of  the  prolapsed 
Eion,  and  drawn  straight  down  the  wall  of  the  gut  to  the  margins  of 
iDiis,  burning  its  way  thi*ongh  the  mucous  membrane.  The  depth 
be  furnjw  must  be  determined  by  the  extent  of  the  prolapse.  If 
iitire  thickness  of  the  rectal  wall  is  involved,  as  in  complete  pro- 
is,  the  wound  should  extend  well  into  the  muscular  layer.  In  jku*- 
tprolapse  it  will  suffice  to  go  down  to  the  muscle.  Fivim  four  to  six 
dcias  should  he  made  at  equal  ilistiinces  fi*om  each  other.  Partial 
dirnlsion  of  the  sphincter  should  bn'  mm\v  before  or  after  the  operati<tn, 
ler  to  prevent  spasm  and  to  secure  rest.  A  complete  recovery  will 
hw  in  the  large  majority  of  cases.  If  the  Paquelin  cautery  can  not 
btained,  strong  iron  wire,  or  rod-iron,  may  be  used  by  heating  in 
^ordinary  furnace.  The  after-treatment  is  tit  keep  the  patient  quiet 
I  mild  opium  narcosis,  and  after  five  or  six  days  to  move  the  bowels 
1  a  cold-water  enema,  keeping  the  patient  in  the  recumbent  posture. 
>onre  is  effected  by  the  formation  of  inflammatory  adhesions  between 
rtfa  mucous  membnine  and  muscle,  and  between  the  outer  wall  of  the 
and  the  peri-rectal  connective  tissues  and  fascise.  The  older 
ition  of  excising  a  V-shaped  piece  of  the  mucous  membrane  and 
uniting  the  edges  by  sutuivs,  is  bhxjdy  and  troublesome,  and 
be  compared  to  the  procedure  above  given. 
.clrronir  prolapsus,  the  openition  is  the  same,  provided  that  reduc- 
^ can  Iw  effected.  The  incisions  with  the  cautery-knife  must  extend 
Jy,  as  above  Indicated.  When  reduction  is  impossible,  owing  to  the 
amniatory  thickening  of  the  protruded  mass,  there  is  no  alteniative  but 
scisiott.  In  (his  ojierjition  the  integrity  of  the  sphincter  must  not  be 
Preferably,  the  mass  should  be  cut  off  with  a  delicate  cautery- 
ffe.  keeping  just  outside  the  sphincter,  which  is  usually  slightly  drawn 
kwirh  the  gut.  The  line  of  incision  should  be  circular,  and,  by  allow- 
[tlie  knife  to  bum  its  way  slowly,  all  danger  of  htemorrhage  is  avoid- 
The  after-treatment  is  the  same  as  in  the  preceding  ojteration. 
li»other  method  is  to  insert  a  series  of  ligatui*es  of  strong  silk  around 
prolapse*!  muss  at  the  level  of  the  anus.  These  extend  through  both 
kuesses  of  the  gut.  When  tied  tightly,  strangulation  of  the  portion 
ad  the  ligatures  occurs,  and  this  should  be  cut  off  to  within  a  quar- 
Df  an  luuh  of  the  iig'Uures. 


H.EM0RRII0IDS. 

Hipmorrhoids,  or  "piles,**  are  vascular  tumors  formed  beneath  the 
lus  membrane  of  the  rectum  and  anus.     They  are  divided  anatom- 
inCo  external  and  internal  ha^moirhoids.     Intei-nal  htemoiThoids 
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are  again  divided  iQto  venous^  arterio-venous^  and  capillary  lia?inor- 
rhoids. 

The  veins  which  are  involved  in  hffimorrhoids  belong  to  two  plexuses, 
between  which,  ordinarily,  thei-e  is  not  a  free  anastomosis.  The  inferictr 
or  external  ha^morrhoidal  plexus  is  situated  in  the  last  portion  of  the 
rectum,  within  about  one  inch  of  the  anus,  and  the  blood  from  this  part 
returns  by  way  of  the  middle  and  inferior  hffimorrhoidal  veins  to  tbe 
iliacs^  and  (hence  by  the  inferior  cava  to  the  heart.  The  superior  or  iu- 
ternal  plexus  occupies  the  rectum  above  this  point,  and  fmm  this  jx>r- 
tion  the  blood  returns  by  the  portal  system,  passing  thioujrh  the  liver. 

In  their  incipiency,  external  hfpmorrhotd-i  are  simple  varicosities  of 
the  inferior  plexus,  fjatcr,  as  a  result  of  enfj:orgement  and  repeated  in- 
tlammation,  the  walls  become  thickened  from  the  presence  of  newly 
formed  connective  tissue,  which,  in  the  jirocess  of  contraction  x>eculiar 
to  this  product  of  inllammation,  often  causes  ol>literation  of  the  vein 
within  the  tumor.  The  remains  of  these  tumors  are  seen  in  almost  all 
cases  of  chronic  external  hjemorrhoida,  where  they  appear  as  tags  of 
thickened  skin  of  variable  size  and  shape,  collected  around  the  margia 
of  the  anus. 

Internal  hemorrhoids  of  recent  development  are  also  varicosities  of 
the  internal  or  portal  plexus,  but  when  of  lon;2;  durarion  the  tumors 
very  frequently  contain  arterioles  of  considendile  size.  The  mucous 
membrane  of  the  deeper  portions  of  the  rectum  is  at  times  studdtsl  with 
small,  raspberry -like  elevations,  which  bleed  profusely,  are  found  to 
cimtain  a  rich  network  of  capillaries,  and  for  this  reason  are  termed 
capillary  h(Bmorrhoids. 

External  HtBinorrhoids— Acute  and  Chronic. — This  form  of  tumor, 
ccmimonly  known  as  "dry  piles,"  is  of  frequent  (tccurrence.  Few  indi- 
viduals live  bey<md  the  age  of  forty  without  being  affected  with  this 
lesion.  The  chief  cause  is  habitual  constipation  and  the  over-disteniion 
of  the  lower  portion  of  the  I'ectum  in  the  act  of  defecation.  Prolonjced 
straining  at  stool,  even  without  the  discharge  of  fecal  matter,  will  also 
aid  in  the  development  of  piles.  Gravitation  by  reason  of  the  erert 
posture  is  also  entitled  to  a  consideration  in  the  setiology  of  lijL'mor- 
rhoids,  since  man  is  the  only  aniinal  thus  affected.  Pressure  njiun  the 
iliao  veins  or  the  inferior  cava  by  the  gravid  uterus,  or  any  form  of 
tumor,  will  also  aid  in  producing  varicosities  of  the  hiemorrhoidal  veins 
as  well  as  in  those  of  the  lower  extremities. 

A  patient  who  is  suffering  from  an  acute  external  hasmorrhoidal  tu- 
mor will  usually  give  a  history  of  constipation  and  straining  at  stocil. 
with  an  unnatural  sense  of  fullness  and  heaviness  al)out  the  anus,  and 
of  considei-able  pain  while  the  evacuation  is  taking  place,  for  several 
days  before  the  ]>rotrnsion  is  noticed.  Immediately  after  an  evacuation 
a  swelling  is  noticed  just  outside  of  the  anus  which  is  painful  to  the 
touch,  and  which  can  not  be  ]inshed  into  the  bowel.  Upon  ins[K»ction, 
a  recent  external  hjenionhoidal  tumor  usually  a]ipear8  tense  and  glis- 
tening on  the  surface,  and  red  or  reddish-blue  in  color.  It  is  partly 
within  and  partly  outside  of  the  anus.     There  may  be  a  single  swell- 
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ing,  which  is  spherical  in  shape,  or  it  may  be  crescentic,  occapying  half 
of  the  anal  margin.  If  not  observed  until  after  several  days  have 
elapsed,  and  when  the  tension  or  partial  strangulation  has  not  been  re- 
lieved, ulceration  may  have  occurred,  wiih  intlammatiou  and  indumtion 
of  the  tissues  near  the  base  of  the  tumor.  In  other  Instances  which  do 
not  come  under  the  observation  of  a  physician,  the  patient  gf>es  to  bed, 
pushes  the  rumor  widiin  the  anus,  the  symptoms  dii^ippear  within  a  day 
or  two,  to  recur  again  and  again  under  the  same  conditions. 

Chronic  external  h<TinorrkoUU  differ  from  the  acute  form  just  do- 
scribed  in  the  following  particulars :  They  are  brown  or  bluish  in  color, 
are  not  t^^nse  nor  painful,  are  loose  and  tlabby^  and  have  a  thickened, 
leathery  feel  when  pinched  l>etween  the  lingers. 

Treatment. — The  treatment  may  be  palliative  or  cumtive.  II  the 
palliative  treatment  is  determined  upon,  the  immediate  indication  is  to 
relieve  the  tension  in  the  tumor  by  returning  it  within  the  anus.  The 
patient  should  be  placed  in  the  left  lateral  or  knee-shoulder  position, 
the  protruded  portion  and  fingers  of  the  operator  thoroughly  lubricated, 
and  reduction  effected  by  well-directed  pressure,  combined  with  slight 
dilatation  of  the  sphincter.  If  the  tumor  is  so  large  that  it  can  not  l>e 
reduced,  relief  may  be  obtained  by  the  local  application  of  the  ice-bag, 
or  cold  water.  The  majority  of  cases  will  be  relieved  temporarily  by 
this  treatment,  and  a  certain  proportion  may  not  suffer  a  relapse,  but 
the  nile  is  for  the  tumor  to  recur  fi-ora  time  to  time  until  it  is  cured 
finally  by  an  operation. 

In  openiting  for  the  ctue  of  external  piles,  the  ligature  is  rarely  de- 
manded. If  (he  tumor  is  recent  and  is  inflamed,  immediate  relief  may 
be  obtained  by  incising  it.  This  pmce<lure  may  be  ivndered  painless 
by  the  following  method  :  The  smallest  hypodermic  needle  is  attached 
to  the  syringe,  containing  about  tti  xv  of  a  4-per-cent  solution  of  cocaine 
hydrochlorate.  The  nee<11e  is  introduced  into  one  side  of  the  tnmor  at 
its  base  to  lln^  di'pth  <if  about  tme  eighth  of  an  iuch,  and  three  or  four 
minims  of  the  solution  forced  out;  a  minute  later  it  is  carried  fai'ther, 
and  the  manceuvre  repeated  until  the  needle  has  completely  transfixed 
the  mass,  and  all  the  fluid  injected.  Within  five  minutes  the  anapsthe- 
sia  is  usually  so  complete  that  the  tumor  can  be  laid  open  with  the 
bistonry  without  pain.  The  bleeding  is  insignificant,  and  is  easily  ar- 
rested by  packing  a  tuft  of  bonited  cotltm  or  lint  into  the  wound.  No 
after-treatment  is  required.  The  wound  heals  after  five  or  six  days  and 
the  pile  is  cured. 

Old  external  piles  may  be  removed  by  grasping  the  tumor  with  a  pair 
of  mouse-tooth  forceps  and  clipping  it  off  near  its  base  with  a  pair  of 
scissors  cun'e<l  on  the  fiat.     Local  anresthesia  should  also  be  employed. 

Internal  Hitinorrhoids. — OonstiiMilion,  over-distention  of  the  rectum, 
and  pri^ilonged  straining  at  stool  must  also  be  considered  as  among  the 
principal  causes  of  internal  as  well  as  external  piles.  In  addition  to 
these,  any  disease  of  the  liver  which  causes  a  retardation  of  the  return 
of  bloo<l  through  the  portal  circulation  will  aid  in  pitKlucing  internal 
htemurrhoids. 
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Pressure  upon  the  portal  vein^  or  upon  the  inferior  mesenteric  vein, 
whether  due  to  an  overloaded  condition  of  the  alimentary  canal,  or  a 
turaor,  viiU  produce  the  same  effect. 

Symptoms. — Internal  piles,  as  a  rnle,  cause  little  or  no  pain  or  an- 
noyance nntil  they  ai-e  sufficiently  developed  to  b©  eanght  in  the  grip 
of  the  sphincter,  or  are  protruded  throup:ii  the  anus.  Previous  to  their 
descent,  however,  a  variable  amount  of  blee<ling  has  usually  occurred, 
oft«n  enough  to  attract  the  attention  and  excite  the  alarm  of  the  {tarient. 
This  is  especially  true  of  the  arterio-vemms  and  capillary  tumi»r,  nl- 
thongh  the  venous  tumor  not  infrequently  gives  rise  to  considerable 
haemorrhage. 

Upon  digital  examination  the  presence  of  the  haMuorrhoids  maybe 
easily  recognized,  and  ocular  demonstration  may  be  made  by  the  care- 
fid  dilatation  of  the  sphincter  with  the  Sims  rectal  speculnm.  If  a  free 
enema  of  warm  water  be  administered,  the  tumora  will  usually  prfitrudn 
with  the  discharge  of  the  water  if  the  patient  is  placed  in  the  squattiug 
posture,  and  is  directed  to  make  a  strong  expulsive  effort. 

Trealmant. — Venous  and  arteriovenous  internal  hjemorrhoids  may 
be  cured  by  one  of  tliree  methods— the  ligature,  the  clamp,  and  the  in- 
jection of  carbolic  acid  ;  the  capillary  variety  by  the  mild  application  of 
the  cautery  or  nitric  acid. 

Of  the  lirst  methods  mentioned  there  is  little  room  for  choice  between 
the  ligature  and  the  clamp,  and  both  of  these  are  pivforable  to  (he  car- 
bolic-acid injection.  Operation  by  the  ligature  is  deservedly  the  more 
j)opTtlar,  for  the  re-ason  that  it  is  not  only  simple,  radical,  and  succe^i- 
ful,  but  does  not  require  any  special  or  costly  apparatus  for  its  perform- 
ance. The  objections  to  the  operation  with  carbolic  acid  are,  that  it 
does  not  alwaj's  succeed,  it  requires  a  long  time — several  weeks,  and  at 
times  months — in  effecting  a  cure,  {>eri-pRtctitis  and  abscess  of  the  Lsehiiv 
rectal  fossa  may  ensue,  and  hepatic  embolism,  with  abscess,  in,  however 
remote,  a  possibility.  Not  unfrequently  ulcer  of  the  bowel  ivsuUa, 
whirh  of  itself  requires  to  l)e  imred.  In  its  favor  it  may  be  said  that 
the  treatment  can  l>e  carried  on  without  ether  narcosis,  in  almost  all  cases 
without  going  to  bed,  and  is  not,  as  a  rule,  accompanie<l  by  great  pain. 
Since  the  oj>eration  by  tlie  ligature  is  almost  universally  recognized  l>y 
surgeons  as  the  safer  and  more  scientific  procedure,  it  should  be  recom- 
mended. If  the  patient  for  any  reason  c«n  not  submit  to  it,  the  meth'id 
of  injection  may  be  undertaken  if,  after  a  full  explanation  of  the  differ- 
ent methods,  the  operator  is  relieved  of  all  responsibility. 

Operation  hy  the  Ligature. — The  preparation  of  the  patient  is  the 
same  as  in  other  operations  about  the  rectum.  ^Vhen  fully  aniesihe- 
tized,  the  lithotomy  position  should  be  prefen-ed,  or,  if  help  is  scarce,  or 
the  convenience  of  the  oi>enitor  is  better  suited,  the  patient  may  be 
placed  uix>n  the  left  side,  with  the  left  arm  liehind  the  body  and  the 
thighs  and  legs  flexed. 

The  first  step  is  the  dilatation  of  the  sjihincter,  which  is  accomplished 
by  introducing  the  thumbs  and  sirelching  the  muscle  toward  the  tuber- 
osities of  the  ischia  until  rehixatlon  is  complete.     A  soft  six)nge  is  car- 
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rietl  into  the  rectum  above  the  piles  in  order  to  prevent  the  descent  of 
fecal  niutt^^r.  The  luemorrhoidal  tumors  are  now  carefully  examined 
and  drawn  downward.  If  the  tumors  are  of  considerable  thickness 
through  their  bases,  it  is  best  to  use  a  double  ligature.  In  nari-ow,  pe- 
dunculated hienjorrhoids  a  single  thread  will  suflice.  The  o|wratt)r.  Iiold- 
ing  the  tumor  steady  and  tense  bj'  means  of  a  forceps  or  hook,  with  a 
knife  or  scissors  divides  the  mncous  membi*ane  all  around  the  base  of 
the  tumor,  going  well  down  to  the  submucous  layer  and  making  a  fur- 
row In  which  the  ligature  is  to  rest  ns  it  constricts  the  tumor.  This 
incision  not  only  hastens  the  separation  of  the  mass,  but  diminishes 
greatly  the  pain  which  would  otheru-ise  be  felt  if  the  end-organs  of  the 
sen.sory  ner\es  distributed  in  tlie  mucous  ni^rmbrane  were  caught  in  the 
grasp  of  the  ligature.  When  an  internal  hjeraonhoidal  tumor  is  com- 
plicated by  an  external  pile — that  is,  when  the  tumor  is  mixed — the  in- 
tegument ai-onnd  the  tumor  should  also  l)e  incised.  The  ligatures  should 
be  of  the  very  best  silk,  so  large  and  strong  that  they  can  not  be  broken 
in  tying.  If  they  are  well  waxed,  they  will  be  less  apt  to  slip  when  the 
knot  is  being  made.  If  a  single  thi-ead  is  to  Ihj  em|>loyed,  it  may  be 
thnjwn  around  the  pedicle  of  the  tumor  and  tied.  It  is  almost  always 
advisable  to  use  the  double  ligature.  This  may  be  carried  through  the 
base  of  the  hffimorrhoid  by  means  of  a  good-sized  half-curved  needle, 
or  Peaslee's  needle  may  be  used.  If  (he  tumor  is  not  complicated  with 
an  external  hemorrhoid — tliat  is,  if  its  base  is  well  within  the  anus — it 
may  be  transfixed  directly  through  its  base,  the  thi-eiid  divided  at  the 
eye  of  the  needle,  and  this  instrument  removed.  The  two  ligatures  are 
now  separately  identified— one  for  the  lower  and  one  for  the  upper  half 
of  thft  mass — and  are  then  cross<?d  by  carrying  the  lower  end  of  one  side 
once  over  the  upper  and  back  to  its  place.  By  this  manoeuvre  the  two 
loops  are  interlocked,  and,  when  tied,  all  the  tissues  iu  the  gr.isp  of 
both  threads  are  crowded  to  the  center. 

As  the  ligjitures  are  I>eing  tied,  care  must  be  taken  to  see  that  the 
threads  fall  into  the  track  of  tlu*  incision  nln^wly  made  tlirougb  the 
mncons  membrane  (or  integument).  If  the  threads  have  been  waxed, 
the  **  reef-knot"  (Fig.  110)  should  be  pivferi-ed,  since  a  more  complete 
strangulation  can  Ih?  secured  with  less  strain  on  the  silk  than  when  the 
"friction-Unot"  (Fig.  112)  is  employed.  When  wax  is  not  used,  this 
last  knot  is  preferable,  for  the  reason  that  it  is  less  apt  to  slip.  The 
force  employed  should  1m»  sufficient  to  arrest  the  circulation  in  the  tumor, 
which,  when  tins  is  done,  immediately  becomes  purple  and  very  tense. 
When  all  the  tumors  have  been  deligated,  they  should  bp  clipped  off 
with  the  cm-ved  scissors  about  a  quarter  of  an  inch  from  the  ligatures, 
and  the  threads  cut  short.  The  sponge  should  next  be  i-emoved.  a  gau/e 
dressing  or  pad  laid  over  the  anal  region,  and  a  T-bandage  applied.  It 
is  usually  advisable  to  administer  morphia  hypodermically  at  the  close 
of  the  operaritin,  and  to  continue  this  for  two  or  three  days.  The  bowels 
may  be  moved  on  the  fourth  day.  The  dressing  should  be  changed  as 
often  as  cleanliness  requires.  The  ligatures  come  away  between  the 
sixth  and  tenth  days.     In  this,  as  in  all  o2)eralions  about  the  rectum,  re- 
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lention  of  urine  is  apt  to  follow  for  a  day  or  two,  necessitating  the  use 
of  the  catheter.  Pernuinent  incontirienre  of  fsece^  rarely  rosnlts  from 
this  procedure.  It  is  more  apt  to  uocur  in  females,  and  this  danger  sliould 
be  avoided  by  a  limitedidivuision  of  the  sphincter. 

AVhen  the  base  of  a  hiemoiThoidal  tumor  is  more  than  one  inch  in  its 
long  axis,  it  is  Iwst  to  ijwyrt  two  sets  of  ligatures  rather  than  to  include 
too  much  tissue  in  tlie  grasp  of  a  single  thread.  Half-way  between  the 
two  sets  of  tlireads  a  perpendicular  incision  should  be  made  through  to 
the  base  of  the  tumor,  so  tliat  the  central  ligatures  may  be  sunk  to  the 
same  level  as  the  otht^rs.  If  tliis  pivcaution  is  not  taken,  an  uneven 
surface  ^iU  be  left  when  the  ligatures  come  away. 

The  operation  with  the  clamp  and  catUeri/\s  performetl  as  follows: 
The  tumor  is  drawn  out  and  grasped  at  its  base  between  the  jaws  of 
the  clamp  (Fig.  60*2),  and  the  blades  closed  by  tightening  the  screw  in 
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tbp  luindles  until  the  h?emorrboid  is  stningnlnted.  With  tbe  scissors 
tho  muss  is  cut  away  about  iine  fourth  of  an  inch  external  to  the  clamp, 
and  the  cut  surface  thoroughly  cauterized  with  the  Paquelin  or  the  act- 
ual cautery.  The  ivory  x>lates  upon  the  jaws  of  the  clamp  pmtect  the 
mucous  membrane  of  the  bowel  from  being  burned.  AVhen  this  is  done, 
the  blades  should  lx»  slowly  separated,  and.  if  any  oozing  is  seen,  the 
bleeding  point  should  be  again  touched  vsith  the  cautery.  The  after- 
treatment  is  the  same  as  for  the  preceding  operation. 

Injection  icU/i  Carbolic  Acid. — The  hremorrhoid  to  be  operated  upon 
should  be  exiwsed  with  the  speculum  or  drawn  well  out  witli  the  fingers. 
If  it  is  a  long  jjeduuculated  ttimor.  the  needle  should  be  introduced 
from  the  point  to  near  its  base.  If  it  is  round  or  oval  in  .sliape,  the 
needle  should  pass  through  the  longer  diameter  of  the  mas.s  near  the 
level  of  the  mucous  membrane  of  the  bowel.  The  mucous  membrane 
and  integument  should  be  well  covered  with  vaseline  to  pi-event  excoria- 
tion from  the  acid  which  may  leak  from  the  syringe  or  ooze  out  of  the 
tumor. 

The  ordinary  hypodermic  syringe  will  answer  every  pnrpose  if  one  or 
two  extra  long  and  fine  needles  are  secured.  In  Fig.  563  is  shown  an 
apparatus  especially  designed  for  this  operation. 

From  ten  to  twenty  minims  of  a  4  ]>er-cent  cocaine  solution  (the  quan- 
tity being  determined  by  the  size  of  the  tumor)  are  fii-st  thrown  in,  and 
the  instrument  unscrewed  from  the  needle,  leaving  this  sticking  in  the 
tumor.  The  carbolic-acid  solution  is  now  drawn  into  the  syringe-,  and 
this  is  again  sci-ewed  on  to  the  needle.    After  from  one  to  three  minulea 
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Afl  tti»fes»the»ia  mW  be  complete,  and  the  solution  should  be  forced  slowly 
VBin  ihtf  tumor,  being  diatribnted  in  the  line  in  which  the  cocaine  was 
bjwted.  It  U  advisjible  to  openite  uiK)n  a  single  h^emoirhoid  at  each 
optration.  The  strength  of  the  solution  and  I  lie  quantity  to  be  em- 
lioTed  nill  l>e  determined  by  the  size  and  comlitiou  of  the  tumor.    If  a 
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flipid  slonjirliing  of  the  mass  is  desire<l,  this  result  may  be  secured  by 
DsinL' a  solution  of  equal  parts  glyrmn  und  carbolic  acid,  and  frrmi  five 
It)  twenty  minims  should  be  introduced  unless  the  ha*monhoid  is  un- 
usually large.  After  injecting  a  solution  of  this  strength  the  tumor  be- 
COBies  hani.  and  changes  to  a  blue  or  Iduish-giiiy  color.  In  trtna  twenty- 
UUir  to  forty-eight  hours  the  mass  sloughs  away,  aud  by  the  fourth  or 
Wf^  ti^y  has  disappeared,  leaving  only  a  snudl  ulcer  in  the  mucous  mem- 
nftne  corresponding  to  the  base  of  the  ha^morrhoid.  If  a  10-per-cent 
iilution  is  employed,  sloughing  rarely  ticcurs,  and  a  much  greater  quan- 
tity—from twenty  to  thirty  niiuims — can  be  injected.  A  mild  degree  of 
fcftammation  is  established,  followed  within  a  few  days  by  a  diminution 
in  the  size  of  the  tumor,  which,  in  a  certain  proportion  of  cases,  gi^d- 
*>Uy  undergoes  atrophy  and  entirely  disappear.  The  degree  of  ^ndn 
following  the  injection  of  the  stronger  solution,  after  (lie  leiupf>mry 
iBip^tht'sia  secured  by  the  cocaine  has  passed  off,  varies  with  dilferent 
m<livi(Iuals.   In  some  of  my  cases  it  was  so  insigniticant  that  the  patients 

Rit  immediately  abcmt  their  vocations.  In  others  the  same  solution 
^  great  annoyance  and  considerable,  tJuiugh  never  alarming,  inflam- 
'^linn.  The  milder  solutions  are  also  painful  at  times,  though  in  a  less 
^•igreH.  In  choosing  between  the  weak  antl  strong  solutions  just  given, 
•neri[>erator  must  be  guided  chiefly  by  the  time  in  which  it  is  desired 
**'  effect  a  cure.  If  exi>edition  is  demanded,  the  strong  injections 
•tionld  be  emi)loyed  ;  if  not,  the  weak  solution  is  preferable  to  begin 
,  and.  if  necessary,  this  may  be  increased  in  strength  at  a  subs©- 
t  operation. 
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In  capillary  hcBmorrhoids  the  chief  symptom  is  hsemorrhage.  The 
bleeding  occurs  with  and  after  each  stool,  or  may  follow  violent  exercise 
or  straining.  If  the  finger  is  carried  into  the  bowel,  no  tumors  are  felt, 
and  there  is  usually  no  tenesmus.  If  the  speculum  is  employed^  the 
mucous  membrane  will  be  seen  to  be  studded  with  bleeding  points  or 
tufts  projecting  a  slight  distance  from  the  normal  level  of  the  lining 
membrane  of  the  rectum.  They  are  red,  not  unlike  small  raspberries 
in  appearance,  and  bleed  profusely  at  the  slightest  provocation.  They 
are  really  new  formations  or  chronic  granulation -tissue,  rich  in  capillary 
loops. 

The  treatment  consists  in  dilatation  of  the  anus  and  rectum  with  the 
speculum,  and  in  touching  the  bleeding  points  with  the  Paquelin  cau- 
tery until  all  bleeding  ceases.  If  the  cautery  is  not  at  hand,  pure  nitric 
acid  should  be  applied. 


CHAPTER  XIX. 


GENITO-tJRIXARY  ORGANS. 


Kidneys. — Certain  diseased  conditions  of  the  kidneys,  resulting 
chiefly  from  traumatism,  but  in  some  instances  idiopathic  in  ori^n, 
demand  a  careful  consideration,  and  at  times  active  interference,  at  the 
hands  of  the  surgeon. 

Wounds. — Solutions  of  continuity  in  these  organs,  either  as  a  r<*sult 
of  concussion  or  from  the  penetration  of  a  foreign  l>ody,  are  among  the 
most  dangerous  visceral  lesions.  Rnptui'e  of  the  liidney  occurs  not  only 
from  violence  applied  immediately  over  the  anatomical  seat  of  this  organ, 
but  indirectly,  as  from  a  fall  on  the  head  or  feet.  The  conditions  which 
result  are  practically  identical,  whether  there  is  a  i>enetraling  wound  or 
not.  Haemorrhage  is  immediate,  and  is  proportionate  to  the  extent  of 
kidney  involved  and  to  the  vascularity  of  the  part  injured.  Shock  is 
usually  well  marked.  Vomiting  is  present,  with  pallor,  cold  perspira- 
tion, rapid  and  weak  pulse.  Pain,  if  severe,  is  felt  in  the  region  of  the 
organ,  and  is  transmitted  in  the  diivrti^m  ()f  the  ureters,  down  the  leg, 
and  into  the  testicle  of  the  injui-ed  side  in  tiie  mule,  which  organ  is  usu- 
ally drawn  up  toward  tlie  external  ring.  Kxtravasation  of  urine  takes 
place,  and,  when  the  capsule  is  torn,  finds  its  way  into  the  loose  areolar 
tiasue  of  the  retroperitoneal  simce.  llicmorrhage  occura  in  the  siime  way, 
as  well  as  into  the  uriniferous  tubules  and  pelvis  of  the  kidney.  The 
organ  may  be  diHplace<l  by  concussion,  usually'  traveling  downward  and 
toward  the  median  line. 

The  symptoms,  although  varjing  with  the  extent  of  tlie  lesion,  are 
usually  those  of  profound  shock.  Pain,  not  only  local,  but  extending 
in  the  direction  just  descril>e<U  togtither  with  the  presence  of  bloody 
urine,  in  a  patient  who  has  received  a  wound  in  the  lumbar  region,  or  a 
severe  concussion,  and  who  has  no  bladder  or  urethral  disease  to  account 
for  hematuria,  are  symptoms  which  point  quite  clearly  to  the  nature  of 
the  injury.  Partial  suppression  of  urine  is  not  uncommon.  A  marked 
elevation  of  temperature  usually  follows  the  reaction  from  shock.  The 
.febrile  movement  is  chiefly  due  to  the  inflammation  which  follows  the 
ttcape  of  urine  into  the  retn»i)eritoneal  sjiace.  With  the  advent  of 
pus-formation,  loc4il  tenderness  is  increased,  the  area  of  inflammation 
spreads,  the  more  sui>erfH*inl  structures  l>ecome  tense,  the  integument  is 
nrddfned,  auil  rigors  or  chills  occur,  followed  by  exacerbations  of  tem- 
perature. 
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The  proffnosis  is  unfavorable,  but  must  chiefly  de]>end  upon  the  ex- 
tent of  the  injury,  as  determined  by  the  earlier  symptoms. 

The  treatment  may  be  radical  or  consercatite.  Immediate  operation 
within  the  period  of  shock  is  scsirrely  to  l>e  (bought  of.  If  the  symptoms 
of  hemorrhage  are  alarming,  deligation  of  the  extremities  should  Iw 
practiced,  and,  if  syncope  is  still  threatened,  the  intra-venous  injection 
of  a  saline  solution  should  !>e  performed.  Direct  operative  interference, 
by  cutting  down  upon  the  wounded  organ,  will  be  rarely  called  for. 

With  the  earliest  symptom  of  abscess  an  exjiloratory  incision  should 
be  made.  It  is  advisable  to  insert  the  aspirator-neetUe  at  the  points  of 
greatest  t-endemes.s  and  indumtion,  and,  if  pus  is  discovered,  the  incision 
should  be  made  along  the  needle  as  a  guide.  If  pus  can  nf)t  l>e  obtained 
by  using  the  aspirator,  the  incision  is  still  indicated  if  the  symptoms  of 
sepsis  above  given  are  present.  The  organ  may  be  readily  reached  by 
cutting  pandlel  with,  and  about  tliree  inches  and  a  half  external  to,  the 
spines  of  the  lumbar  vertebrie.  The  kidney  is  locatwl  just  iu  front  of 
the  outer  border  of  the  quadratus  Inmbornm  muscle,  its  lower  extremity 
reaching  down  to  the  level  of  the  umbilicus. 

If  an  abscess  is  found,  it  should  be  irrigated  with  l-to-5000- sublimate 
solution,  and  free  drainage  estnbUahed. 

The  kidney  is  often  the  scat  of  morbid  changes,  which  occur  jmrtly 
from  internal  violence  and  partly  from  idiopathic  causes,  which  may  at 
times  jnstify  the  surgical  invasion  of  this  organ.  Pyelitis,  pyonepUroaia, 
calculus,  hydronephrosis,  and  certidn  new  formations,  as  cysts,  carci- 
noma, sarcoma,  rhabdomyoma,  adenoma,  angiomii,  tuberculosis,  and 
gumma,  are  among  the  chief  diseases  of  a  surgical  nature. 

Pyelitis^  or  intlanmmtion  of  the  jwlvis  of  the  kidney,  may  be  caused 
by  the  irritating  effects  of  calculi  in  the  calices  or  pelvis  of  this  organ, 
which  do  not  escape  readily  into  and  through  the  ureter ;  to  over-disien- 
tion,  resulting  fi'om  urethral,  vesical,  or  ureteral  obstruction,  or  by  exten- 
sion of  an  inflammatory  prtjcess  from  below  upward  {urethritifi^  ci/stitis, 
ureteritis).  It  is  less  frequently  caused  by  direct  vittlence  fnjm  without, 
or  may  be  part  of  an  irliopathic  perinephritis.  It  is  readily  under«t(K)d 
how  a  stricture  of  the  urethra,  enlarged  pi-ostate,  or  an  obstructed  ureter 
would  force  the  urine  back  upon  the  kidney,  causing,  in  severe  and 
chronic  ca-ses,  destruction  of  tlds  organ,  and  a  pyelitis  before  this  could 
orrur.  In  like  manner,  the  inilanimation  in  a  uivthritis  or  cystitis  may 
travel  alt)ng  the  ureter  until  the  pelvis  of  the  kidney  is  involved. 

The  diagjiosifi  of  pyelitis  can  not  be  so  ivadily  made  out  by  the  symp- 
toms refei*able  to  the  inflanimMtiim  in  the  pelvis  proper,  as  by  a  study  of 
the  conditions  wliich  precede  it.  IVin,  which  is  present  in  this  disease, 
is  present  in  a  variety  of  kidney  lesions,  and,  as  in  neuralgia  of  this  organ 
{nephralgia),  it  is  met  with  when  no  symptoms  of  inllummalion  exist. 
If,  after  an  attack  of  renal  coli(\  pain  of  a  more  constant  and  less  excru- 
ciating chamcter  is  felt,  deep  in  the  lumbar  region,  being  on  one  side 
only,  and  on  that  side  upon  which  the  colic  occnrre<i,  and  if  pus  is  pres- 
ent in  the  urine  where  no  cystitis  or  urethritis  exists,  pyelitis  should  be 
striingly  sus])ected.     Persisting  pain  in  this  region,  in  a  j>atient  suF 
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I  obstruction  in  the  urinary  track,  beyond  tbe  pelvis  of  the  kidney, 

I  strong  evidence  in  favor  of  pyelitis,  notwithstanding  that  the  pus 

Dt  is  known  to  pome  from  other  sources.     Added  to  the  above,  the 

movement,  and  rigors  of  the  inflammatory  pixwess,  the  frequent 

rition^  the  exaggeration  of  pain  upon  pointed  and  deep  pressure, 

,in  the  later  stages,  tlie  presence  of  a  tumor,  caused  by  the  dilated 

and  the  diagnosis  of  pyelitis  may  lie  determined. 
In  rases  of  pyelitis  with  complete  obstruction,  pus  is  retaine<l,  and, 
together  with  the  urine  excreted  by  the  tubules  not  yet  destroyed,  dis- 
I  the  pelvis,  together  with  the  kidney,  causing  a  hydro-pyo-nephro 
ttlrimately  opening  into  the  peritonseum,  ])leni*a,  or  retroperitimeal 
le,  or  it  may  o|>en  through  the  integument  in  the  lumbar  region,  or 
rPoupart's  ligament. 

^-cfl/men/.— This  must  be  directed  to  the  relief  of  pain,  to  the  removal 
!  cause  of  the  disease,  and  to  the  maintenance  of  the  patient's  powers 
sistance  by  jiulicious  feeding.  The  relief  of  pain  is  obtained  by  the 
lloyment  of  anodynes  and  by  counter-irritation,  as  by  sinapisms,  hot 
lis,  and  cups  to  the  lumbar  region.  When  the  disease  is  obstinate, 
hhe  destruction  of  the  kidney  is  evident,  incision  should  l>e  made,  and 
Itee  drainage  secured,  or,  if  the  patient  s  condition  will  justify  a  more 
^kdable  procedure,  the  diseased  organ  should  he  removed. 
rfff/ffrt/nep/ints/A  is  both  a  congenital  and  an  acquired  lesion.     lu  the 

fsnital  form  the  arrest  of  development  may  be  in  the  ureter  or  urethra, 
partial  or  complete  occlusion  of  one  or  the  other  of  these  organs, 
urine,  Iwing  unable  to  esciipe,  accumulates  and  distends  the  jielvis 
icalices,  causing  destniction  of  the  tubules  and  Malpighian  tufts,  and 
Unating,  If  the  obstruction  is  sufiBciently  prolonged,  in  a  cyst,  the 
[of  which  is  composed  of  the  ]ielvis  and  capsule  of  the  kidney.     As 
above,  obstruction  of  the  mr'thra  usually  causes  inilanimation  of 
elvis,  the  result  being  not  a  simple  hydronephrosis,  but  a  hydro- 
pTo-nephi-osis.     Simple  hydronephrosis  occurs  in  rare  cases,  when  the 
iclion  comes  on  gradually.     In  congenital  occlusion  the  distenlidn 
'  pelvis,  the  atrophy  of  tlie  kidney,  and  the  development  of  a  large 
tmay  occur  without  intlaramation.     The  character  of  the  obstruction 
Lvary.     Calculus  in  the  ureter,  or  stricture  resulting  from  the  inflam- 
on  caused  by  the  descent  of  a  stone  to  the  bladder,  pressure  by  a 
plasm  or  another  organ,  and  all  lesions  of  the  bladder  and  urethra 
rh  retard  or  arrest  the  flow  of  urine,  may  produce  this  condition. 
Ibmes  the  tumor  is  so  small   that  it  may  escape  observation,  or  it 
r  almost  till  the  abdominal  cavity. 

be  diaf/nosis  is  rarely  made  unless  the  cyst  is  sufllciently  large  to 
act  attention.  The  xresence  of  a  fluctuating  tumor  in  the  lumbar 
''^on  will  serve  to  suggest  hydronephrosis,  and  the  exploration  of  the 
^y^i  with  a  very  fine  needle  will  exhaust,  by  aspiration,  a  fluid  which, 
Jttjer  the  microscope,  will  demonstrate  the  exact  nature  of  the  tumor, 
cases  where  the  obstniction  is  not  permanent,  but  recurs  at 
vals,  the  disi»i)peai-ance  of  the  swelling,  with  the  discharge  of  an 
ardinarj'  quantity  of  urine,  may  be  considered  almost  a  positive 
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symptom  of  this  oomlition.  \Vlien  the  cause  is  vesical  or  unetliral.  both 
kidnt^ys  will  be  iiffected.  I'rffinio  symptoms  may  occur,  and  are  pre^'Di 
in  tlie  latter  stages,  when  the  destruction  of  the  tubules  is  general.  If  the 
obstruction  is  j^radual,  the  tolerance  of  uraemia  is  at  times  great,  and 
when  only  a  single  kidney  is  nflFected,  especially  if  the  unilateral  occlii- 
eion  is  not  sudden,  the  other  organ  will,  in  most  cuse^,  assume  a  f  uuctional 
activity  sufficient  for  the  work  of  both  kidneys. 

Hydronephrosis  may  be  mistaken  for  hydatid  cysts  of  this  orpin. 
for  ovaiian  cysts,  cyst  of  the  pancreas  and  spleen,  or  for  abdominal 
dropsy.  In  abdominal  dj-opsy  the  fluid  gravitates  to  the  pelvis  jiml 
changes  with  the  different  positions  assumed.  Liver-disease  almost 
always  precedes  ascites.  Cysts  of  the  spleen  and  pancreas  are  rare, 
and  (he  eaiiy  history  of  their  development  will  point  to  an  origin  away 
fn)m  the  kidney.  In  hydatid  cysts  of  the  kidney  the  only  positive 
differentiation  is  in  the  recognition  of  the  hydatid  vesicles  in  the 
urine. 

Trea/merit. — In  mild  cases,  whether  the  disease  is  double  or  single, 
operative  interference  is  not  demanded.  In  stricture  of  the  urethra  or 
enlarged  prostate,  the  removal  of  tiie  obstruction  is  imperative.  Symp- 
toms of  urffimia  call  for  the  warm  bath  audfi-ee  perspiration  in  the  effort 
to  eliminate  by  the  skin  the  necespary  quantity  of  urea.  To  this,  mild 
purgation  may  be  added.  AVhen  the  cyst  is  large  enough  to  interfere 
with  the  comfort  or  to  threaten  the  life  of  the  patient,  it  should  be 
aspirated  or  cur  down  upon  and  drained  by  incision,  or  ciimplelely  re- 
moved. In  iutr(.)during  the  aspirsitor-neodle,  the  most  prominent  jKirt 
of  the  protrusion  near  the  last  rib  should  be  punctured.  If  the  con- 
dition of  the  patient  will  permit,  preference  should  be  given  to  incision 
and  free  drainage  of  the  cyst.  If  the  cyst-wall  has  not  adhered  firmly 
to  the  surrounding  tissues,  the  dissection  should  be  carried  down  to  the 
cyst  and  the  wound  packed  with  sublimate  gauze  for  a  day  or  two  until 
adheHions  have  taken  place,  after  which  the  contents  may  be  evacuated. 

lienal  Calfmlus.—Stona  in  the  kidney  may  be  formed  by  an  aggre- 
gation of  urinary  crystals  in  the  tubules,  calices,  or  pelvis  of  this  organ. 
To  the  composition  of  these  IxkIIhs  epithelia,  mucous  and  other  organic 
substances  contribute.  Although  chiefly  comi)osed  of  uric  acid  in  va- 
rious combinations,  and  oxalic  acid  in  combination  with  lime,  renal  c«l- 
cidi  may  be  as  variable  as  those  to  be  considered  in  connection  with  dis- 
eases of  the  bladder. 

The  symptoms  of  stone  in  the  pelvis  or  the  kidney  aw  referable  to 
the  degree  of  inflammation  (pyelitis)  caused  by  its  presence,  and  t*>  the 
interference  with  the  escape  of  urine  into  the  ureter.  The  condition  of 
pyelitis  is  in  great  part  determined  by  the  shape  and  composition  of  the 
calculus. 

A  mulberry  ca.lculns  (oxalate  of  lime)  produces  here,  as  in  the  blad- 
der, a  more  acute  and  therefore  more  jwrceptible  inflammatory  process 
than  the  smooth  uric-acid  or  phosphatic  stones.  Stones  «-ith  smofitb 
surfaces  and  of  slow  formation  may  remain  months  in  the  pelvis  with- 
out causing  a  disturbance  sufficient  to  attract  the  attention  of  the  patient 
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nr^ibysician.  This  is  espeoinlly  trne  if  the  hmly  does  not  drop  into  the 
fijieDinu  of  the  ureter.  Sudden  ocohisiuu  of  ihis  tube  produfHS  symp- 
t0O5of  genend  di>sturl)nnce.  If  the  stone  is  small  and  smooth,  it  may 
jan  intn  the  outlet  and  find  it*  wny,  by  gravitj'  and  the  pressure  of 
wine  from  hehitid,  into  the  bladder  without  attracting  the  attention  of 
the  jiatieut.  When  a  rough  stone,  or  one  large  enough  to  distend  the 
t^l^*' enters  (lie  ureter*  syuii-toms  of  a  more  than  usually  painful  nature 
sp|«ir.  The  pain  is  usually  referred  to  the  neighborhood  of  the  im- 
lacTed  substance ;  it  is  violent  to  a  degree  rarely  experienced  in  any 
heraflfection.  It  may  be  spasmodic  or  constant.  In  males  the  testicle 
'  the  affected  side  is  drawn  up  toward  the  external  ring,  and  not  infre- 
lenlly  the  pain  is  felt  in  this  organ,  in  the  scrotum,  penis,  and  down 
ie  lhi>;h  and  leg.  Vomiting  may  l>e  pivsent,  and  constijmtion  is  the 
Suppixission  of  urine  i(.>llows  in  a  small  jn'oportion  of  cases,  and, 
the  other  hand,  in  some  instances  the  quantity  excreted  is  greater 
inormal.  In  the  majority  of  cases  red  blood-disks  may  be  found  in 
surine.  The  duration  of  the  attack  vaiies  from  a  few  hours  to  days. 
the  stone  escapes  into  the  bladder,  the  ndief  is  as  sudden  as  the 
ck.     Id  rare  instances  it  becomes  hopelessly  impacted. 

I  treatment  of  renal  calculus  is  practically  palliatire.    The  diath- 
tof  the  individual  must  be  iron-ected.     The  diet,  mode  of  life,  and 
[>andings  which  produce  one  stone  in  the  kidney  will  cause  the  same 
indefinitely.    The  character  of  the  urine  must  be  carefully  studied 
iiin  effort  made  to  dissolve  the  concretion  in  the  peUis.     The  (tbje«fc 
'  this  jiLin  is  to  carry  in  contact  with  tlie  stone,  through  the  agency  of 
I.  cerr.'iiii  reagents  whicli  are  know*n  to  effect  the  dissolution  of 
:  retions.     The  ciimte  of  potash,  in  doses  of  from  gi-s.  xx-xxx, 
I  a  favorite  remedy.     It  is  especially  commended  in  the  uric-acid  cal- 
lla^  and   should  ba  gi\'en  eevenJ  times  a  day.  freely  diluted  with 
iter  or  flaxseed  tea,  and  continued  for  several  months.     In  phosphatic 
ilculi  the  bcnzoate  of  amnujnia,  in  doses  of  grs.  v-xx,  should  t>e  em- 
"ploj-ed. 

When  ren<tl  colic  occurs,  the  chief  indication  is  to  alleviate  pain,  and 
fwrihis  purjxise  the  hypodermic  use  of  morjthia  is  most  efGcient.  Kther 
ittrcusis  may  also  be  employed  where  morphia  or  opium  is  contriiindi- 
'■M.  Pain  is  not  only  allayed  by  this  means,  but  the  relaxation  of 
Ibe  mnscular  elements  of  the  ureters  secured  and  the  passage  of  the 
wifulus  greatly*  facilitated.  In  ciuse  tliH  calculus  bw-omes  permanently 
^ -i  '-.1  in  the  ureter,  the  operation  of  nephrectomy  may  be  necessitated, 
i-rocednre  will  be  descrilx'd  hereafter. 
Vtjxtjt. — In  addititm  to  the  form  of  cyst  which  is  caused  by  obatmo- 
tton  bf»yond  the  pelvis  of  the  kidney,  there  njay  exist  smaller  cysts 
^ithiu  the  substance  of  this  organ  resulting  from  occlusion  of  one  or 
*ore  of  the  tubules.  These  cysts  are  usually  small.  When  the  obstrue- 
^  occurs  near  the  ajw^x  of  a  pyramid,  the  entire  ttd>nlnr  structure  of 
^  pywuiid  may  be  destroyed.  Hydatid  cysts,  due  to  the  h»dgment 
[the  ova  of  the  tania  ee/iinococcusy  are  occasionally  met  with  in  the 
ffdnev. 
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The  .symptoms  of  renal  cyst  are  usually  obscure  until  the  tumor  be- 
comes large  enough  to  exercise  pressure  on  neighlwring  viscera  or  to 
appear  as  a  swelling  in  the  lumbar  region.  Fluctuation  or  asitiration 
will  determine  the  cystic  character  of  the  tumor. 

The  (reatment  of  renal  cysts  is  conservative  so  long  as  life  Is  mil 
endangered  by  the  pressure  of  the  tumor.  The  danger  of  rupture  inin 
the  peritonaeum  is  not  to  be  overlooked  as  a  possible  and  fatal  accidpiit. 

Opening  into  the  retroperitoneal  space  is  also  an  exceedingly  dan^w- 
ous  complication.  It  maybe  put  down  as  a  safe  rul«  of  j)rac^tire  thiit 
when  a  tumor  of  the  kidney  becomes  large  enough  to  be  appreciated  l»y 
patimtion  or  inspection,  and  is  proved  to  be  cystic  in  character,  ihecoo' 
tents  shouUl  Iw  evacuated  by  incision. 

Carcinoma  may  l)e  primary  in  the  kidney  or  secondary  by  extension 
from  a  contiguous  organ,  or  by  metastasis.  In  primary  cancer  only  om 
organ  is  affected.  When  the  disease  extends  fnnh  the  bladder  it  i?  likelr 
to  involve  both  organs,  and  tlie  same  is  true  of  secondary  deposits  k 
metastasis.  The  adenoid  or  encephaloid  variety  is  most  frequently  mrt 
with.  All  ages  are  liable  to  this  disease.  The  tumefaction  i.s  often  verr 
rapid,  and  may  reach  enormotis  proportions,  death  resulting  fruin  aslht?- 
nia  due  to  the  mechanical  presence  of  the  mass,  as  well  as  to  the  general 
dis.sen»ination  of  the  disease. 

The  diaf/nosis  of  cancer  of  the  kidney  will  depend  upon  the  Appre- 
ciation of  the  tumor  and  a  careful  study  of  the  history  of  the  case.  The 
differentiation  between  the  solid  and  cystic  tumors,  which  has  alreadr 
been  given,  will  eliminate  hydatids  or  obstruction  to  the  outllow  u( 
urine  and  cystic  degeneration.  The  recognition  of  the  cancer  m^std^ 
pend  upon  the  pi-esence  of  the  peculiar  cachexia.  The  treatment  shoiiW 
be  directed  to  the  alleviation  of  pain.  The  removal  of  the  onran  is 
scarcely  justifiable,  since  metastasis  will  in  great  probability  have  oc- 
curred before  the  character  of  the  disease  can  be  recognized. 

Sarcoma  of  the  kidney  is  a  rare  form  of  disease,  and  this  is  en^ 
cially  true  of  primary  sarcoma.     The  presence  of  this  neoplasm,  danl^f 
ous  in  any  portion  of  the  economy,  is  especially  so  in  the  kidney,  wliert 
its  deep  location  renders  an  early  diagnosis  almost  impossible. 

Adenoma^  lymi)hadcuoma^  and  papiihma  may  also  be  found  intluB 
organ.  Adenoma  and  papilloma  can  scarcely  be  recognized.  Thesaae 
may  be  said  of  lymphadenoma,  as  far  as  the  kidney  proper  is  conrerne^ 
for  it  can  scarcely  be  recognized  during  life,  the  diagnosis  dependii? 
up4m  the  general  condition  of  lymphadenoma  and  leucaemia.  Anffio- 
mata  of  the  cavernous  variety  has  been  noted  in  the  kidney  in  ^l^ei^ 
stances.  Rhahdomyoma  of  the  kidney,  an  unusual  fi:»rm  of  neofilasm. 
which  has  lately  been  described,  may  be  also  mentioned  here.  It  is  sup* 
posed  to  be  congenital,  and  is  c(»mposed  of  strij>ed  muscle- tissue. 

Suppress iva  of  Urine. — Not  infrequently  after  a  suj-gical  op«>ratii>B. 
especially  upon  the  rectum  and  genito-urinary  organs,  the  function  of 
the  kidneys  is  partially  or  completely  suspended.  Suppression  may  also 
follow  an  injury  to  any  portion  of  the  body,  or  any  violent  emorion.  U 
may  occur  in  patients  with  healthy  kidneys,  but  is  especially  apt  tob« 


GENITO-niTXAnY   ORGANS. 


661 


met  with  in  individuals  who  suffer  from  acute  or  chronic  nephritis.  It 
is  always  fraught  with  great  diinger,  demanding  immediate  relief,  in  the 
hope  either  of  restoring  the  function  of  these  organs  at  once,  or  of  in- 
ducing a  comiwnsjitory  elimination  of  urea  and  the  products  of  tissue- 
waste  by  the  skin  and  raucous  surfaces. 

The  symptoms  ai-e  unnatural  dryness  and  heat  of  the  skin;  high 
febrile  movement ;  quink,  distended  pulse  j  ut  times,  headaelie ;  pain  in 
the  lumbar  region  ;  delirium,  coma,  and  convulsions.  These  graver  symp- 
toms are  usually  ubsened  in  the  latter  stiigcs  of  complete  suppression. 
If  not  relieved,  the  exhalutions  from  the  skin  and  air- passages  have  the 
odor  of  urine.  Lastly,  thongh  not  least  in  imf)ortance  in  diagnosis,  is 
the  absence  of  urine  determined  by  catheteriwilion. 

In  all  surgical  operati(»ns  the  condition  of  the  kidneys  can  not  he  too 
closely  studied  or  too  carefully  watched.  While  nephritis,  pyelitis,  or 
any  kidney  lesion  shouhl  not  deter  the  surgeon  from  a  necessary  opera- 
tion, it  should  render  his  prognosis  more  guardetl,  aud  thus  relieve  him 
in  great  part  from  the  responsibility  of  failure. 

The  immediate  indication  in  the  treatment  of  suppression  is  chiefly  to 
excite  diaphoresis.  Opium  is  a  valuable  remedy,  for  it  not  only  relieves 
pain,  which  is  at  times  intense,  but  excites  perspiration.  The  steam- 
bath  is  also  very  useful,  and  should  be  given  in  the  recumbent  posture. 
A  ready  method  is  to  generate  the  vapor  in  a  tea-kettle  and  lead  the  steam 
under  the  bedclothes  by  a  piece  of  tubing.  Or  hot  water  may  be  jioured 
into  a  large  vessel  placed  under  the  blanket  which  is  next  to  the  j)atient. 

Next  to  diaphoresis,  mild  purgation  is  advisable,  although  it  should 
not  be  carried  to  the  extent  of  exhaustion.  The  cautions  employment 
of  the  muriate  of  pilocm'pin  is  justiliable  in  extreme  cases.  The  depress- 
ing eifect  of  this  drug  ui)on  the  heart  should  not  l>e  overlouke<l.  The 
dose  should  nor  W  more  than  one  twelfth  of  a  gi*ain,  hyiMwlermically,  and 
repeated  in  half  an  hour  if  necessary.  The  hot-bath  .should  be  admin- 
istered at  the  same  time.  If  there  are  no  symptoms  of  acute  nephritis, 
and  if  the  kidneys  do  not  resume  their  functitm  within  a  few  hours,  diu- 
retics should  be  given.  A  decoction  of  sco]>arius,  or  extract  of  buchu, 
will  l_>e  found  useful. 

Operaf ton  for  crploring  ike  Kidney  and  for  Us  Remoral. — When 
the  kidney  becomes  the  seat  of  any  disease  which  is  progressive,  and 
which,  in  the  opinion  of  the  surgeon,  will  immediately  or  remotely  en- 
danger the  life  of  the  patient,  operative  interference  is  indicated. 

Bxploralion  with  the  Aspirator-Needle. — In  o])eriitions  \ij>on  these 
organs  the  following  anatomical  points  should  be  borne  in  mind :  By 
reason  of  the  large  size  of  the  liver,  the  right  kidney  occupies  a  position 
about  one  inch  lower  than  the  left ;  nnt^^riorly  it  is  jmrtially  overlapped 
by  this  organ  ;  its  lower  end  is  a  little  below  the  level  of  the  umbilicus; 
the  ascending  colon  is  in  fi*ont.  The  left  kidney  has  in  front  of  it  the 
descending  colon;  the  spleen  at  times  may  overlap  its  iipx)er  end;  its 
lower  end  is  a  little  above  the  level  of  the  uml>ilicus. 

In  exploring  a  diseased  kidney  percussion  will  serve  to  locate  the 
colon  so  that  it  may  be  avoided.     If  fluctuation  is  present,  the  point  at 
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whicli  it  is  most  anperfieial  should  be  selected  for  puncture.  In  general, 
tlu*  org-.in  will  be  reurheil  most  safely  three  and  a  half  incheJj  from  the 
spines  of  the  vertebne. 

If  an  explonitory  aspirution  demonstrates  the  ]>resence  of  fluid  (other 
than  blood),  an  incision  should  follow,  for  the  reason  that  the  esraj*  of 
liquid  into  the  i-etroperitoneal  spare,  or  into  the  i>eriton(euui,  is  a  danger 
to  be  avoided  by  incision  and  drainage  through  the  lumbar  region. 

Nephrotomy  is  j^erformed  by  making  an  incision  from  the  last  rib  to 
near  the  iliac  crest,  parallel  to  and  three  and  a  half  inches  from  the  ver- 
tebral spines.  Dividing  the  integument,  fascia?,  and  fut,  the  edge  of  tht* 
quadratus  lumborum  is  sought,  and  the  aponeurotic  extension  of  the 
transversalis  muscle  di\'ided,  when  the  linger  can  be  passed  into  the  re- 
troperitoneal space  behind  the  colon  and  directly  upon  the  kidney.  All 
haemorrhage  should  be  arrested  as  it  occurs.  By  drawing  the  edges  of 
the  wound  wide  apart  with  Hat  retractoi's,  the  fatty  capsule  may  be  sepa- 
rate<l  with  the  fingers  or  handle  of  the  scalpel,  and  the  exact  condition 
of  the  organ  determined.  If  an  abscess  be  discovered,  or  any  lesion  de- 
manding incision  and  drainage,  this  should  be  done. 

If  the  pelvis  is  blocked  with  stone,  or  if  there  is  a  calculus  in  the 
kidney,  which  may  be  determined  by  digital  exploration,  it  shi>uld  W 
removed  by  incision.  The  operation  is  known  as  nephi-olithotomy.  TL*? 
incision  should  be  left  open  and  drained.  When  the  kidney  has  suffered 
displacement,  and  is  causing  distress  by  dragging  upon  its  vessels,  if  it 
is  otherwise  normal  it  should  be  carried  as  nearly  into  its  former  posi- 
tion as  possible  and  its  capsule  stitched  to  the  edges  of  the  wound 
through  tile  abdominal  walls.  Catgut  sutures  of  large  size  should  be 
used,  and  these  passed  well  into  the  fatty  capsule  which  surrounds  this 
organ.  The  fibrous  capsule  proper  of  the  kidney  should  not  be  perfo- 
rated by  the  needle.  The  patient  must  be  kept  in  the  dorsal  decubitus 
until  axlhesions  have  been  formed  sufficient  to  hold  the  organ  in  phire. 

Nephrerttnni/^  or  removal  of  the  kidney,  has  been  Huceessfully  per- 
formed so  often  of  late  years  that  its  a<lvisability  in  certain  diseases  of 
this  organ  is  unquestioned.  Before  undertaking  this  operation  the  pre- 
caution shonld  be  observed  of  determining  not  only  the  ]»re8eni3e  of  u 
second  organ,  but  its  condition.  A  fatal  result  has  followed  the  removal 
of  a  single  or  '' horse-shoe"  kidney.  It  is  equally  important  to  deter- 
mine, if  possible,  whether  the  opposite  organ  is  cajwible  of  carrying  on 
the  necessaiy  excretion  of  urine.  The  presence  of  a  second  organ  may 
be  made  out  by  palpation.  That  it  is  performing  its  function  satisfac- 
torily may  be  deteniunefl  by  a  quantitative  and  qualitative  analysis  of 
the  mine  dischaj*ged.  The  quantity  of  the  fluid  and  urea  eliminflted 
should  aiqiroximato  the  normal.  If  albumen  is  present,  and  there  is  no 
pus  in  the  urine,  the  gravity  of  the  prognosis  is  increased.  Any  symp- 
toms of  urjemia  should  contraindicate  the  oijeration. 

The  organ  is  reaohe<l  by  the  same  incision  given  for  nephrotomy. 
When  necessary  to  secure  the  vessels  at  the  hllus,  the  wound  may  he 
enlarged  by  a  limited  transverse  incision.  All  bleeding  should  be  ar- 
rested as  it  occui-s.     When  the  fatty  capsule  is  reached,  it  should  be 
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itched  through  with  the  finger-nail,  or  torn  between  two  forceps.  As 
I  as  the  hihis  is  exj^sed,  the  vessels  should  be  tied  with  double-strong 
t  threads,  divided  between  tlie  ligatures,  and  the  organ  removed.  The 
Dd  should  l>e  irrigiited  with  stibliiuiite  solution,  drainage-tubes  in- 
f(l,  and  an  antiseptic  dressing  applipd. 

The  Ureiers.— The  diseases  which  affect  the  ureters  do  not  demand 

cial  consideration.     The  inflamnuitnry  processes  are  those  which  ex- 

I  downward  from  the  pelvis  of  the  kidney  or  upward  from  the  blad- 

The  same  may  l>e  said  of  neoplasms.    Partial  or  complete  occlusion 

pressure  within  the  canal,  as  from  a  migrating  or  impacted  calcu- 

,or  by  pressni-e  from  a  tumor  fi*om  without  (as  by  an  aneurism  or 

plasm),  may  demand  surgical  interference. 

Bladder, — Among  the  congeriiial  lesions  of  the  bladder  to  which  the 
ition  of  the  surgeon  is  called,  exnirophy  is  most  frequently  observed, 
rarely  there  are  several  sacs,  each  with  a  ureter,  or  there  may  be  a 
il  septum  dividing  the  bladder  into  two  chambers  of  about  equal 
liie,  with  a  ureter  emptjing  into  each.  The  bladder  is  at  times  absent, 
the  ureters  o]>ening  into  the  alimentary  canal,  vagina,  or  perineum,  or 
rat4i  the  pelvis,  at  a  point  corresponding  to  the  normal  position  of  the 
idder. 

tstrophy,  or  eversion  of  the  bladder,  is  almost  always  met  with  in 
It  is  caused  by  a  failure  of  develo]mient  in  the  anterior  pelvic 
nlxloniinul   regitms.      The   integument,  muscles,   pubic  bones,  and 
rior  part  of  the  bladder-wall  are  missing.     Through  this  gap  the  part 
rtlie  bladder  which  may  be  present  is  protruded,  as  a  mass  of  variable 
[(depending  x\\)on  the  extent  of  the  deformity  and  u}»on  the  ])osition 
I  patient),  from  one  inch  up  to  three  or  four  inches  in  diameter.     In 
posture  it  is  always  largest,  being  pushed  out  by  the  descent 
abdominal  viscera,  and  complicated  by  hernia  of  the  intestine, 
[mncous  membrane,  which  covers  the  mass,  is  in  appearance  not  un- 
fa r(!cent  non-strangulated  prolapsus  ani.    The  orifices  of  the  ureters 
'be  found  opening  at  some  i)oint  on  the  lower  portion  of  the  protru- 
,  and  are  often  considerably  dilated.     In  all  cases  of  exstr(>i»hy  the 
feDital  apparatus  is  rudimentary.     The  perns  is  wholly  or  in  great  part 
Minting.     The  urethra  may  be  seen  as  a  simple  groove,  into  whi<di  the 
il  ducts  enter.    The  scrotum,  at  times  entirely  absent,  may  in  other 
I  be  present,  lodging  the  testicles,  or  it  may  be  bifid,  with  one  organ 
ch  sac,  or  entirely  missing,  the  testes  remaining  in  the  abdomen,  or 
pfl  in  the  groin  or  thigh. 

he  degree  of  exstrophy  varies  in  proportion  to  the  extent  of  the 

Inrmation.     In  the  more  favorable  rases  the  pnbic  bones  are  almost 

at  the  symphysis,  and  the  protrusion  consequently  small. 

females  the  genitiU  organs  ai-e  also  nidimentary.     The  clitoris, 

kph®,  vagina,  an<l  uterus  may  be  absent  or  disj>laced,  and  only  ])ar- 

•  developed.     The  geneml  appearances  of  the  tumor  are  the  siime  in 

I  sexes. 

tfitrophy  of  the  bladder,  even  in  a  mild  form,  is  a  source  of  great 
t^yance. 
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The  treatment  is  chietly  palliative,  and  consists  in  the  application  o( 
an  apparatus  to  drain  tlie  nrine  off  and  prevent  excoriations.  A  suitable 
instrument  is  shown  in  Fig,  004. 

The  operative  treatment  consists  in  an  effort  to  cover  in  the  pnHruding 
mass  by  integument  borrowed  from  the  immediate  vicinity  of  the  tiiraw. 

No  definite  line  of  procedure  can  be  advised. 
The  skin  may  be  Hirned  from  the  abdomen, 
thighs,  and  perinieum.  The  operation  is  nnl 
without  danger  to  life,  and,  when  not  fatal,  fnv 
quently  fails  to  benetit  the  patient.  The  chief 
difficulty  lies  in  protecting  the  flaps  from  con- 
tact with  the  urine.  Tu  obviate  this,  the  pi» 
cedure  of  Levis  more  nearly  meets  the  indioa- 
tions.  It  consists  in  establishing  a  false  iirethn 
from  that  portion  of  the  partly  developed  blad- 
der near  the  orifices  of  the  ureters  throwgt  to 
the  perina^um. 

A  large  and  long  nee<lle,  armed  with  a  good- 
sized  thread  or  wire,  is  carried  through  the  wall 
of  the  bladder,  just  at  the  openings  of  the  ure- 
ters, and  brought  out  in  the  perimeum,  aboutan 
Flo.  iu.  inch  in  front  of  the  anus.     The  wire  is  allowed 

to  remain  as  a  weton,  and  through  the  Jistula 
thus  established  the  urine  begins  to  flow.  The  false  urethra  is  enJargwl. 
by  gradual  dilatation  with  bougies,  until  it  is  of  sufficient  size  to  earn 
off  all  the  urine.  When  this  is  accomplished,  the  second  stage  of  lie 
operation  consists  in  covering  the  exstrophy  with  integument  tnrneii  oteT 
from  the  immediate  neighborhood  of  the  deformity.  In  males,  one  in- 
cision may  he  earned  from  near  the  center  of  Poupart^s  ligament,  rurrini; 
downward  along  the  inner  side  of  the  thigh,  across  the  scrotum  or  pen- 
nffium,  as  the  case  may  demand,  and  terminating  at  a  correspondinjr  poto 
upon  the  opposite  side.  This  flap  is  dissected  up  toward  the  edges  nf  the 
exstr<iphy,  h-aving  a  line  of  attachment  sufficient  to  supjily  nutrition  to 
it.  A  second  flap  is  turned  down  from  the  alxiomen,  and  the  two  art 
sewed  together,  the  raw  surfaces  being  now  external,  while  the  epidermi' 
is  internal,  and  in  contact  with  the  mucous  surface  of  the  deformed  bM 
der.  If  the  penis  is  sufficiently  developed,  a  hole  should  be  cut  in  ifc« 
lower  flap  and  this  organ  drawn  through.  The  outer  raw  surface  may  V 
left  alone  to  cicatrize,  although  it  should  be  covered  over  at  a  snlt^iiK^s' 
operation,  if  there  is  enough  integument  left  to  borrow  from.  If  nottk* 
granulating  surface  may  be  coveretl  with  grafts. 

In  females  the  same  method  of  operation  may  be  used,  raodifring  rb^ 
flap  to  suit  the  deformity,  and  to  preserve  as  much  of  the  functions  of  tl* 
genital  organs  as  possible. 

Hernia  VesiciP^  or  Cf/stocele. — Hernia  of  the  bladder  is  a  very  ntff 
accident.  It  is  more  apt  to  occur  in  connection  with  a  perforating  wound 
of  the  pelvis  or  supra-pubic  region.  Idiopathic  cystocele  occurs  p\w^1 
in  the  aged,  and  in  those  who  have  atony  of  the  walls  of  this  o^pau  fr"" 
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habitual  retention  of  in-ine,  and,  at  the  same  time,  some  form  of  intestinul 
hernia.  The  bladder  becomes  top-heavy  and  tiabby,  and  reiidily  pro- 
lapses into  the  patulous  inguinal  or  femoral  canal,  as  the  case  may  be. 

The  diagtiosls  is  evident  If  t!ie  tumor  diminishes  with  the  evacuation 
of  the  organ  by  caiheterizatioa,  and  becomes  distended  by  injection 
thron;2;h  the  nrethra.  If  it  should  become  strangulated,  aspiration  with 
the  finest  needle,  and  microscopic  exununatiou  of  the  fluid  witlulrawn, 
will  confirm  the  diaj^osis  of  cystocele. 

7Vert//»^«A —Hernia  of  the  bladder  should  be  reduced  by  taxis,  and 
prevented  Ivom  recurrence  by  a  truss.  If  it  should  Ix'comc  stnmgulated, 
and  gangrene  occur,  an  incision  shoitld  be  made,  and  the  wound  treated 
antiseptically.  A  fistula  resulting  fi*om  this  practice  will  close  by  granu- 
lation, or  can  be  cured  by  a  subsequent  opemtion. 

Wounds, — ^A  solution  of  continuity  in  the  walls  of  the  bladder  may 
he  caused  by  penetration  from  without,  as  in  the  case  of  a  shot-  or  stab- 
woiind,  by  rupture  from  over-distention,  by  violent  concussion,  or  by 
direct  injury  from  displaced  fragments  of  \x>we  in  iractures  of  the  pel- 
vis. Penetrating  wounds  of  the  bladder  are  rare,  not  only  on  account  of 
the  protection  alTorde<l  by  the  pelvic  bones,  but  because  its  usual  condi- 
tion is  that  of  only  jiartial  distention.  This  is  especially  true  of  wounds 
received  in  military  practice,  since  soldiers  going  into  action  almost  in- 
variably empty  this  organ. 

The  diagnosis  of  a  penetrating  wound  of  the  bladder  depends  upon 
the  escape  of  urine  through  the  opening,  or  the  sudden  ap])earance  of 
blood  or  particles  of  clothing,  or  other  foreign  matter,  in  the  uiine. 
Shock  is  usually  profound.  Ha*morrhage  is  not  severe,  unless  some  of 
the  iliac  arteries  or  tlieir  larger  branches  are  involved. 

The  jyrognosU  is  always  grave,  though  not  necessarily  fatal.  The 
imme<liate  danger  is  from  hjemonhage  and  shock.  Perilonitis  is  in- 
evitable if  the  wound  is  aliove  the  attachment  of  this  membmne  to 
the  bladder.  If  below  this  line,  the  inliltration  will  lead  to  pelvic 
cellulitis. 

The  indications  in  treatment  ixre  to  arrest  hjemorrhage,  and  to  prevent 
infiltniHon  and  sepsis  by  free  incision  and  drainage.  When  the  large 
vessels  of  the  pelvis  ai-e  wounded,  an  effort  should  be  made  to  arrest  the 
bleeding  by  compression  and  the  ligature. 

If  exfrava-sation  of  mine  into  the  cavity  of  the  peri(ona»um  has  taken 
place,  the  abdomen  should  be  opened  and  thoroughly  irrigated  with  warm 
Thiersch's  solution.  If  this  is  not  convenient,  warm  sublimate  solution, 
1  to  2(K«xi,  may  l>e  employed,  or  warm  water.  The  entire  cavity  should 
be  filled  with  tlio  fluid,  and  should  afterward  l»e  thoroughly  dried  out 
with  clean,  soft  sponges.  lu  a  case  which  came  under  my  obsen*ation, 
the  bladder  w;w  wounded  at  its  summit,  and  urine  escaped  freely  into  the 
cavity  of  the  peritonmuni.  Tlie  abdomen  was  ttt>oded  with  l-to-2(XX»0 
sublimate  solution,  and  carefully  sponged  out.  The  patient  recovered 
without  a  symptom  of  peritonitis.  In  this  case  the  edges  of  the  incision 
in  the  linea  allw  wore  held  open  by  retractors,  and  the  warm  solution 
poured  in  from  a  pitcher. 
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If  the  wound  in  the  bladder  is  so  situated  that  its  edges  can  be  stitched 
to  the  edges  of  the  opening  in  the  abdomen,  this  should  he  done.  Silk 
sutures  should  l>e  employed,  and  the  needle  passed  through  the  inter- 
ment, and  then  through  the  muscular  layers  of  the  bladder,  down  to  the 
mucous  lining.  It  is  safer  not  to  penetrate  entirely  tlirough  the  wall. 
The  urine  is  discharged  through  the  wound,  for  a  variable  time,  until  it 
closes  by  granulation. 

When  it  is  impossible  to  bring  the  edges  of  the  wound  in  the  bladder 
up  to  the  abdominal  wall,  it  should  be  closed  at  once.  Fine  interrupted 
silk  sutures  ahould  be  inserted,  about  one  eighth  of  an  inch  ajKirt.  They 
should  be  introduced  after  the  method  of  Lembert  in  suture  of  the  intes- 
tines. The  drainage-tube  of  Dr.  H.  Maritm-Sims  should  l)e  eroi)loyed,  as 
a  precaution  against  peritonitis.  In  the  after-ti-eatment  it  is  important 
that  the  urine  be  drawn  with  the  catheter,  at  fi^uent  intervals,  and  over- 
distention  thus  prevented. 

If  the  wound  is  situated  at  the  symphysis,  and  is  extra-peritoneal,  \U 
edges  should  be  stitched  to  the  integument  as  above.     When  the  wound 

is  through  the  |jerineal  region, 
free  incision  should  l>e  made  at 
once,  in  order  to  divide  all  the 
muscles  and  fascia?  down  to  th« 
bladder,  so  that  the  urine  may 
es(:aj>e  to  the  outside  without 
infiltration.  In  these  cases  re- 
covery takes  place  in  the  same 
way  as  after  lithotomy. 

Mupture  of  the  Bladder.— 
Tliis  accident  is  much  more  fre- 
quent with  men  than  women. 
When  occurring  in  females  it  is 
usually  during  parturition,  or 
from  continuous  pressure  of  this 
organ  by  uterine  or  ovarian  tu- 
mors. Obstruction  of  the  ure- 
thra is  the  chief  cause  of  idio- 
pathic nipture.  In  enlarged 
prostate,  or  close  stricture  of 
long  standing,  the  bladder  be- 
comes gradually  accuslome<i  to 
the  presence  of  an  abnominl 
quantity  of  urine,  its  walls  be- 
come thin  and  weak  under  the 
process  of  dilatation,  until,  af- 
ter a  sudden  excessive  accumu- 
larion,  rupture  occurs.  In  rare 
instances  the  bladder-wall  is 
weakened  by  ulceration  to  such  an  extent  that  it  gives  way.  Rupture 
of  a  diseased  or  normal  bladder  may  follow  a  violent  concussion,  espe- 
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Fio.  56&.-*Tha  ivlnliona  or  the  peritoiistum  to  th«  blad- 
der when  dUti-rtded.  (Aftor  Taniier.  i  1,  The  silu- 
atii>n  of  tha  ir1(^'Dam  vc«icie.    S,  I'rottudu  Dr«thni. 
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dally  if  the  organ  be  fully  <>r  partially  distended,  and  the  blow  inflioted 
uver  the  lower  abdmniDal  rej^ion.  Kraoture  of  the  pelvis  is  not  infre- 
qiieatly  complicated  with  tliia  grave  accident.  Fragments  of  bone  may 
be  driveu  through  the  walls  of  the  bladder,  or  the  rupture  may  occur 
/]i»iii  coinprt'ssioii  alone. 

The  hjcalion  of  the  rupture  is,  fortunately,  in  the  majority  of  cases, 
thnuffh  portions  of  the  oi-gan  not  coveretl  by  peritonieum.    The  anterior- 

[crior  or  8ul).pubic  portion  and  the  neighborhood  of  the  trigoniuu  veai- 

are  most  apt  to  give  way. 

The  sf/inptoms  of  rupture  are  not  always  ])rnminent.  When  violence 
Bay  be  eliminated,  there  is  usually  a  history  of  over-distention,  a  desire 
toiirinat^^,  a  feeling  as  if  something  had  given  way,  with  partial  or  corn- 
relief  from  the  pressure  within  the  bladder.  When  the  rupture  is 
-peritoneal,  the  signs  of  infillmiion  in  the  perinmum  and  perirectal 

mea  are  early  recognized.  Direct  external  palpation,  or  the  introduc- 
tion iif  the  finger  into  the  rectum,  will  recognize  the  doughy  condition  of 
the  tissues.  If  the  hypodei-niic  needle  is  Introduced,  a  few  drojun  of 
Woody  urine  may  lie  withdrawn.  When  the  rupture  is  so  situated  that 
mine  escapes  into  the  peritoneal  cavity,  the  earlier  signs  are  shock,  of  a 
serere  type,  with  didlness  on  p<*rcussion  in  the  hypogastric  and  inguinal 
repioDs.  In  confirming  a  diafjnosh  Imsed  upon  any  of  the  foivgoing 
symptoms,  an  exaiiauation  of  the  bladder  by  the  sound  or  catheter  is 
ca^Dtial.  The  passage  of  this  instrument  through  an  oj>ening,  so  that 
it  may  be  felt  beneath  the  abdominal  walls,  is  a  demonstration  of  rupture. 
Th«  jmssage  of  a  small  amount  of  bl«)ody  urine,  with  or  without  the 
cath**ter,  is  a  suspicious  sign,  j>n<l  if  this  small  quantity  is  passed  with 
Wfli  respiratory  act  the  evidence  Ih  almost  convincing.  The  exploration 
of  the  pelvic  re^on  with  the  aspirator- needle  will  dett'miine  the  prcsonce 

r If  urine  in  the  tissues  outside  of  the  bladder. 
'  Treatment, — In  extra-peritoneal  nipture  immediate  and  free  incision 
Aonld  be  made  into  the  infiltrated  zone,  and,  while  this  is  being  done 
under  ether,  the  bladder  should  be  incised  as  in  lateiid  lithotomy.  The 
freee8ca]»eof  urine  through  this  incision  arrests  infiltration  and  keeps 
the  l)ladder  in  repose,  thus  fat^Slifating  a  closure  of  the  rupture. 

The  treatment  of  nipture  of  the  bladder  into  the  cavity  of  the  i>eri- 
ton.T»um  has  just  been  given  in  penetrating  wounds  of  this  organ. 

The  ei>miTaratively  slight  risk  involved  in  an  exploratory  incision 
trough  the  Unea  allja  into  the  cavity  of  the  peritonaeum  should  encour- 
4p:the  surgeon,  even  in  cases  in  which  there  may  be  some  doubt  as  to 
Ibp  correctness  of  the  diagnosis,  to  perform  this  operation.  The  knowl- 
Mjjethat  death  has  so  far  resnlted  in  every  case  of  intra-peritoneal  ^up^ 
■tte  of  the  liladder  in  whi<'h  surgical  interference  has  not  been  made, 
^ddjtan  additional  justification  to  the  exjilonition  of  this  cavity. 
^B  Cy*//7i>.— Inflammation  of  the  bladder  is  one  of  the  most  common 
^^Brpatl  diseases.  It  may  l>e  acute  or  chronic.  In  the  majority  of  in- 
BBtncea  only  the  mucous  membrane  of  the  neck  and  floor  of  this  organ 
V  fe  affected-  Less  frequently  the  entire  mucous  lining  is  attacked.  Id 
I  extreme  cases  the  inflammation  attacks  the  muscular  walls,  and  spreads 
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to  the  peritonfeum  rind  peWic  fascia.  An  ax^te  cystitis  ending  in  rapid 
recovery  rarely  leiids  to  hypertroijhy  or  thickening  of  the  walla  of  the 
bladder.  In  chronic  cystitis  Lhi(;keniug  is  the  rule,  llypertixtpliy  of 
the  bladder  may  be  iru^  ox  false,  lu  true  h>'pertrophy  tlie  thickening 
is  <«used  by  an  increast^  of  the  musoular  elements  of  the  orjran  ;  in  false 
hypertrophy  it  is  due  to  new-formwl  connertive  tissiip,  which  has  hi 
great  i>art  taken  the  i)lace  of  the  muscular  fibers.  AVTien  th*_»  walls  ai* 
thickened  and  the  cavity  is  smaller  than  normal*  the  hypertrophy  i» 
called  concentric  J  when  the  cavity  is  increased  and  the  walls  thickened. 
ecce-ntrir. 

Cystitis  may  be  caused  by  a  Wow  upon  the  lower  p()rti<m  of  tlie«lw 
domen,  or  in  the  perineal  or  ischio-rectal  region,  or  by  the  direct  con* 
tact  of  an  instniment  or  any  liquid  or  solid  substance  cai-ried  into  Ih* 
cavity  of  the  bladder.  Intlamniation  of  this  organ  always  exists  with 
calculus.  It  may  btHX)nie  involved  by  extension  of  an  inllanimatoit 
process  from  the  urethra  or  prostnte,  fi-om  the  vagina,  the  kidni^ys,  iir 
ureters.  Certain  abnormal  conditions  of  the  unne,  excessive  indolgeDtif 
in  drinkinp;  or  eating,  thn  pressure  of  another  orgnn  or  a  neojilnsm,  *ir 
the  presence  of  a  new  formation  or  jmrasites  within  the  cavity  or  in  \\w 
walls  of  this  viscus  {Bilharzla  htrmotobla)^  etc.,  may  also  produce  rys^ 
titis.  To  these  various  causes  may  be  added  stricture  of  the  urethra  cr 
the  prolonged  retention  of  urine. 

Symptomft  a^d  Diaf/n-osis. — Pain,  and  a  desire  to  urinate  freqnenllf. 
are  the  earliest  sip:ns  of  acute  cystitis.  The  character  of  the  pain  is 
burning  as  felt  in  the  bladder  and  dei^p  urethra,  and  lancinating  a.s  n> 
ferred  to  the  meatus.  It  oft<?n  increa.ses  with  the  close  of  the  efforts 
urination,  developing  into  marked  tenesmus  as  the  last  few  drops  aff 
fonred  out.  It  is  exaggerated  by  direct  pi-essure  u]>un  the  alMlomen,  Ib 
the  j>erin;eum,  rectum,  cir  vagina. 

The  febrile  movement  varies  with  the  severity  of  the  disease.  A  well- 
marked  chill  or  a  succession  of  rigors  may  occur  with  the  rise  in  twH- 
perature  and  be  present  at  various  times  in  the  progress  of  the  disease 
Microscopical  examination  of  the  urine  will  roveal  the  presence  of  ew- 
tlielia  and  pus-corj>uscles  in  varying  quantity.  The  uiine  is  tisiially 
alkaline,  and,  aside  from  all  diseases  of  the  kidneys,  will  contain  ii(vr- 
tain  proportion  of  albumen,  which  Ja  always  found  when  this  fluid  if 
mixed  with  ])us.  In  severe  and  unusual  cases,  shreds  of  biadder-lisffl* 
may  be  voided  with  the  urine.  j 

Treatment. — R«st  in  bed,  and  in  that  position  which  gives  the  fiillertl 
sense  of  comfort  t^  the  patient^  is  essential.  When  the  intlaninmtionis 
confined  to  the  neck  and  anterior  portion  of  the  tloor  of  tlie  bladder,  it 
is  advi8id)le  to  elevate  the  foot  of  the  bed  from  four  to  six  inchea.  vsA 
to  place  a  pillow  under  the  patient's  hips.  By  these  means  the  int* 
tines  and  other  organs  are  carried  by  gravity  away  fpr>m  the  disessnd 
viscus,  and  at  the  same  time  the  urine  is  to  some  extent  distributed  ot* 
a  wider  and  Jess  inflamed  surface. 

Morphine  is  invaluable  in  the  alleviation  of  i>ain  and  the  enforreiwflt 
of  quiet.     Uot  or  cold  applications — as  found  most  agreeable  to  the  !*• 
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tient — are  useful.  The  free  administration  of  A^ichy  water,  or  citrate  of 
potanh  (grs.  x-xx)  at  frequent  intervals,  is  advisable.  The  rectum  should 
be  thoroughly  emptied  every  day  hy  a  oold-water  enema. 

In  chronic  cystitis  the  treatineut  must  be  directed  to  the  cause  of  the 
disease.  Unfortunately,  it  is  too  often  incurable,  and  then  only  pallia- 
tive mea.sures  may  l>e  adopted.  In  paralysis  or  atony  of  the  muscular 
walls,  or  in  the  enlarged  pros- 
tate of  old  men«  retention 
may  be  relieved  by  the  em- 
ployment of  the  soft  catlieter, 
and  the  condition  of  the  or- 
gan improved  by  irrigation. 
AVhen  it  is  desiitKl  simply  to 
empty  the  bladder  without 
washing  it  out  afterward,  the  soft-rubber  catheter  of  N#laton  (Fig. 
500)  should  be  introdnced.  An  instrument  of  good  size — Nos.  12  to 
14,  U.  S.  scale — with  a  perfectly  smooth  point,  should  l>e  selected.  It 
should  be  thoroughly  warmed  and  oiled,  and  introduced  with  the  pa- 


%  Tx*ik««M-nn. 


Fio.  M«,— N^lotun'*  catheter. 
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Fio.  MT.— Velvot-eyod  f}uo  OAlttetera,  curved  and  utraigbt. 

lent  resting  on  the  back.  It  should  not  pass  beyond  the  neck  of  the 
bladder.  When  it  is  desired  to  irrigate  the  bladder,  tlie  double-cur- 
rent soft  cJitheter  (Kig.  f)08)  shoulil  be  used.  A  wanu  solution  of  boracic 
acid  (grs.  x-?  j  of  water)  is  an  excellent  remedy.  From  one  to  two  pints 
are  poured  into  a  fountain-syriuge,  and  a  small  quantity  is  allowed  to 


Fio.  SAS.— Doublr-Tammt  Mft  cstlictor,  tor  irrigaUn^  the  blwider. 


run  out  at  the  end  of  (he  tulw  to  drive  out  the  air.  The  catheter  is  next 
introduced  down  to  the  constrictor  urethra?  muscle,  when  the  tul)e  from 
the  syringe  should  be  connected  with  the  larger  end  of  the  catheter  and 
a  small  quantity  of  water  allowed  to  run  in  until  it  tills  the  instrument 
and  dowH  out  at  the  smaller  tube.  By  this  nmua^uvre  the  air  is  com- 
pletely expelle<l,  and  the  catheter  should  immediately  be  pushed  into 
the  bladder.  Tlie  mechanism  of  ihis  apparatus  is  such  that  it  permits 
a  constant  and  steady  current  of  water  to  How  in  and  out  of  the  organ 
without  over-distention.  As  soon  as  the  fluid  comes  out  perfectly  clear, 
the  operation  should  cease.  It  may  l>e  rei)ealed  every  day,  and  <jftener 
when  necessary.     If  the  double  catheter  can  not  l>e  obtiiiuei.1,  an  urdi- 
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nary  sirgle  iiistrumeiiT  will  stiffice ;  but  the  exclusion  of  air  is  more  diffi- 
cult. Chronic  cystitis,  due  to  stone  in  the  bladder,  pressure  of  other 
organR  or  a  tumor,  and  stricture  of  the  urethra,  etc.,  will,  as  a  nile,  dis- 
appear with  the  cure  of  these  various  lesions. 

In  cases  which  resist  all  conservative  measures,  incision  thronph  the 
perina^um,  as  in  the  median  or  lateral  operations  for  sfme,  will  be  justi- 
fiable.    This  fi^KTation  will  be  given  with  atrcrtjons  of  the  prostate. 

Paralysis  of  the  bladder  may  be  partial  op  complete.  It  may  be 
caused  by  violence  inflicted  dii-ectly  to  the  organ  or  in  its  immediate 
neighborhood,  by  pathological  changes  in  its  mus<'ular  tissue,  or  by 
traumatic  or  idiopathic  lesions  of  the  cerebro-spinaJ  axis  ;  or  it  may 
occur  under  the  influence  of  cerfciin  emotions  in  which  no  leedon  is  rec- 
ogniz:ibIe. 

A  blow  upon  the  hypogastric  region  has  been  known  to  caas6  tempo- 
rary paralysis  of  the  bladder.  The  unskillful  introduction  of  an  instra- 
ment,  and  the  prolonged  over-diatention  of  the  organ  which  is  common 
in  pi*ostatic  hypertrophy,  will  induce  the  same  condition.  An  o|»erari<fn 
upon  the  genito-urinary  apparatus  is  almost  always  followed  by  tempo- 
rary paresis  of  this  organ.  Operations  ni>on  other  portions  of  the  econ- 
omy under  prolonged  ether  or  rhlontform  narcosis  are  also  frequently 
followed  by  loss  of  funcriim  in  the  bladder.  The  pressure  of  parturition 
may  produce  a  like  result.  Severe  concussion  of  the  brain  or  rord,  mm- 
pi*ession  of  one  or  both  of  these  ganglia  fi-om  fracture  or  displarement 
of  their  bony  envelopes,  hjemorrhage,  aneurism,  or  the  presence  of  neo- 
plasms and  vnrious  pathological  changes  in  the  meninges  and  in  the  pniy 
aiid  white  matter  of  the  cord  and  brain,  will  lead  to  paralysis  tif  the 
bladder,  varjnng  in  dnmtion  with  the  severity  of  the  lesion. 

In  the  treatment  of  this  affection  the  first  indication  is  to  j^revent 
prolonged  distention  of  the  organ  by  catheterization,  which  should  Ite 
repeated  at  least  twice  in  twenty-four  hours.  If  a  catheter  can  not  be 
introduced,  supni-pubic  aspiration  should  be  practiced.  Cystitis  may 
be  avoided  if  the  urine  is  carefully  and  regularly  dniwn  off.  Attention 
should  next  be  directed  to  the  removal  of  the  cause  of  the  iiaralysis. 

Metention. — As  just  stated,  paralysis  of  the  muscular  walls  (»f  the 
bladder  is  a  cause  of  retention  of  urine.  Lesions  of  the  sensory  nencs 
of  this  organ  also  induce  retention,  which  is  proportirmate  to  the  low* 
of  sensibility.  The  chief  cause  of  this  condition,  however,  is  some  form 
of  obstrnction  at  the  neck  of  the  bladder  or  in  the  urethra.  As  will  l* 
seen  iu  treating  of  hypertrophy  of  the  prostate,  this  is  a  frequent  cause 
of  retention.  Organic  stricture,  spasm  of  the  constrictor  urethne  (or 
*' cut-off")  muscle,  and  mechanical  occlusion  of  the  urethra,  are  also  com- 
mon causes  of  this  affection. 

Diagnosis. — Distention  of  the  bladder  may  be  determined  by  palpa- 
tion, percussion,  and  exploration.  In  this  condition  it  rises  well  alnnc 
the  level  of  the  symphysis  pubis,  at  times  as  high  as  the  umbilicus,  and 
causes  tension  of  the  recti  muscles  or  protrusion  of  the  abdomen.  By 
direct  presstire,  the  desire  on  the  port  of  the  patient  to  nrinate  may 
usually  be  increased,  and,  if  the  abdominal  walls  are  thin,  the  sjjherical 
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acter  of  the  organ  may  be  recognized.    Upon  percussion,  dullness 

It  and  fluctuation  may  be  appreciable. 
1  sttppresttion  of  urine  all  of  these  sj-mptoms  arc  absent,  the  skin  is 
X\y  hot  and  dry,  the  pulse  rapid  and  full,  and  the  temperature  is 
al  decrees  alcove  the  normal.     The  inti-oduction  of  a  catheter  or 
^nctnre  of  the  bladder  with  a  small-sized  aspiratiir-needle,  just  at  the 
ep  level  of  the  symphysis,  will  detennine  the  diagnosis. 


Fto.  &8B.— FUirorm  caUutor. 

treatment^  the  evacuation  of  the  contents  of  the  organ  is  the  im- 
ate  indication-     The  patient  should  be  put  to  bed  and  given  the 
etit  of  a  full  dose  of  opium.     This  agent  is  useful  in  alleviating  pain, 
in  securing  relaxation  of  the  muscular  elements  of  the  lu-ethra  and  jjros- 

late,  and — by  producing  

diaphorei^is — in  diverting 
fluids  from  the  kidneys 
to  the  excretory  appara- 
tn»  of  the  skin.  A  soft- 
nbber  (Nelaton)  cathe- 
ter should  be  preferred ; 
^U  if  this  can  not  be 
introduced,  a  firmer, 
oliw-poinied  instrument 
fPi^.  571)  should  be  em- 
ployed. The  siik-woven 
I  tod  gummed  catheter 
'  ^gi.  572  and  573)  is  also 
,  1  useful  instrument,  and 
if,  on  acconnt  of  its  elas- 
fifilj-,  it  can  not  be  introduced,  the  stylet  of  Prof.  Keyes  (Fig.  574) 
uld  be  inserted  into  the  catheter  to  give  it  the  required  stiffness.    The 


Fio.  670. — BUok  Franuli  caUiotsr,  blast- p('iiit«4. 


Fie.  &fl.— Black  Fnnch  cntlieter,  oltvc-pointoil. 


'.'."■''S-     ^ttff^^^^tf^f^^fiiff^ii^fuiii0ri)^'****^*^ 


Fio.  Ki. — Oummod  ulk-woren  catbctcr. 


Fio.  6t».— QumnifJ  silk-woven  boufrl*. 


■^-o 


a.TtC»4A/V/IAC0. 

Fio.  ."4.— Ur.  K«yea*e  win  rtylDt. 


catheter  (Fig.  675),  if  pi-operly  constructed  and  carefull)'  intixv 

can  be  made  lo  safely  overc(>me  any  oitlinary  resistance.     It 

Jd  be  of  heavy  silver,  strong,  perfectly  smooth,  and  should  have  a 

ve  corresiionding  to  that  of  the  normal  urethra.    In  size  it  .shttuld  cor- 

Qond  to  No.  li>,  13,  or  1 4,  U.  S.,  and  the  larger  sizes  should  be  preferi-ed. 
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Fto.  fiTB.— Strofuc  rilvcr  catheter. 


The  introdnction  of  a  metal  catlteter  or  sound  tlirough  the  normal 
urethra  into  the  bladder  is  accomi)Ushed  as  follows :  The  patient  U 
placed  upon  the  bark,  with  the  htwer  exti^mities  parallel  with  ilie  body. 
If  ni  xjc  of  u  4-iier-cent  solution  of  cocaine  hydrochlonite  are  inrrtKluwd. 

the  normal  sensihilityrill 

^  be  lost  as  far  back  as  ihe 

"""""^     compressor  muscle.   TIhj 
catheter  is  place<l  in  water 
at  a  temperature  of  alxml 
105nollO°F.,iind,wii«i 
wanned  throuj^h,  is  lubri- 
cated with  sweet-oil  or  vaseline.     If  the  operator  is  right-handed,  \\  U 
best  to  stand  on  the  left  side  of  and  facing  the  patii-nt.     The  ]wnis  is 
seized  with  the  left  hand  and  held  steady  while  the  end  of  thecathettrU 
carried  into  tht*  Tneatns.     At  this  stage  (»f  the  procedure  the  shaft  of  the 
sound  is  piiniUel  with  Poupart's  ligament,  and,  as  soon  as  the  tirst  foar 
inches  iiave  passed  into  the  urethra,  while  it  still  descends,  the  handle  i« 
gradually  bntuglit  toward  the  median  line.     The  point  is  now  engngfidM 
the  bulb,  or  at  the  anterior  layer  of  the  triangular  ligament,  and  theml 
is  about  perpendicular  to  the  plane  of  the  abdomen.    AVithout  exercisiiur 
any  force  to  push  the  instrument  in  the  direction  of  the  bladder,  tlie  ban 
die  is  slowly  and  steadily  carried  downward  until  the  shaft  Ls  paralld 
with  the  anterior  surface  of  the  thighs.     While  this  manoMin-e  in  \ym% 
effected,  the  point  is  tilted  from  the  floor  of  the  bulb  into  the  raembre- 
nous  portion  which  offers  the  greatest  resistance,  not  only  becau.se  ii  is 
the  narrowest  part  of  the  canal,  but  because  the  conipressor-urellint 
muscle  must  be  overcome.    All  the  time  that  the  instrument  is  lieiD^ 
pushed  toward  thfi  bladder  the  penis  slioi:ld  lie  pulled  orer  the  catbetrf. 
for  in  this  way  tlie  lining  membrane  is  put  upon  the  stit?tchand  theinrnv 
duction  greatly  facilitated.    When  the  neck  of  the  bladder  is  reached.  tl« 
instrument  will  usually  have  penetrated  a  distance  of  eight  or  nine  inch*. 
It  should  Iw  lH>rne  in  mind  that  even  a  silver  catheter  is  capable  of  doing 
great  damage  to  the  urethra  if  improper  force  is  employed  in  its  iniro- 
duction.     There  ia  usually  no  resistance  except  by  the  c<>m]iiv.sst>r  miL*- 
cle,  and  this  is  only  spasmodic.     If  the  point  of  the  instrument  is  k^Ti 
well  against  the  obstruction  by  depressing  the  handle  between  thelhigH 
it  will  slip  by  with  the  first  relaxation  of  this  muscle.     The  methodsof 
introducing  an  instrument  into  the  bladder  in  abnormal  conditions  of 
the  ui"ethra  and  prostate  will  be  given  later. 

If  it  is  found  impossible  to  reach  the  bladder  by  the  nretbm.  ili^ 
urine  should  be  evacuated  by  the  aspirator.  The  apparatus  Mliomi  i" 
Fig  fi7G  will  give  general  satisfaction.  The  needle  and  entire  instruinfi' 
should  be  carefully  cleansed  and  disinfected  in  l-to-20  carl>olic-afiii  solu- 
tion, buth  before  and  after  it  is  used.  The  smallest  newlle  will  suffi""- 
If  its  introduction  is  preceded  by  a  small  hy|)odermic  syringH-needlft 
and  III  x-xx  of  4-per-cent  cocaine  are  injected,  the  operation  will  1*  \f^ 
less.  The  pubes  being  shaved  and  disinfected,  and  everything  in  rwwii- 
ness,  the  needle  is  filled  with  the  carbolic-acid  solution  and  closed  by 
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turning  the  oock  (6,  Fig.  570) ;  the  air  ia 
by  working  tlie  pump  (4).  The  patient 
postnre,  and  the  needle  introdiice<l 
a  lialf-inch  alx)ve  the  symphysis 
and  puslied  directly  hat-kward  a 
distance  of  two  inches.  The  cock 
is  now  opened,  and  the  urine  flows 
into  the  bottle.  If  it  becomes  ne- 
cessary to  empty  the  receiver,  the 
stop-cock  should  l)e  turned  to  pre- 
vent the  entrance  of  air  into  the 
bladder. 

When  the  character  of  the  ob- 
struction or  disease  is  such  that  a 
permanent  urinary  fistula  is  neres- 
sary,  tluH  may  be  nuuie  through 
the  perinipum  or  directly  from  the 
anterior  wall  of  the  ivctum  into 
the  base  of  the  bladder.  Of  the 
two  procedures,  the  former  is  pref- 
ejable. 

The  incisipn  is  the  same  as  for 
lateral  lithotomy.  To  prevent  tlie 
wound  from  closing,  a  soft  cathe- 
ter should  be  can-ied  thi-ongh  the 
incision  into  the  bhuMer  and 
allowed  to  remain  for  several 
weeks.  The  self-retaining  instru- 
ment shown  in  Fig.  ri77  will  give  (he 
will  l>ecome  permanent  a.s  soon  as  its 


exhausted  from  the  receiver  (2) 
should  be  placed  in  the  sitting 
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FM.  ST7.— nolt*a  Mlf-rcUiuiog  CftUietcr. 


Fio.  678.— Tlcnuuui  &  Co.'a  up'tntor. 

best  sjitisfaction.     The  fistula 
walls  are  covered  with  epithe- 
lia.     Althoui^h  the  annoy, 
ance  fi'om   this   rondition 
^—     of  incontinence  is  great,  it 
^2     is  prefend)le  to  a  vesico- 
rectal  fistula,    where    the 
irritation  of  the  bowel  is 
the  cause  of  much  discom- 
fort and  pi-ostration. 


Fio,  678.— Buck'i  rectum  trocar. 


The  recto-vesical  operation  Is  performed  in  this  way :  While  the 
bladtier  is  distended,  the  finger  of  the  left  hand  is  oiled  and  introduced 
into  the  rectum  until  the  tip  passes  above  the  prostate.     A  trtjcai*  and 
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canula  (Fig.  578)  is  guided  along  the  finger  to  a  poiat  just  beyond  the 
prostate,  where  it  is  turned  directly  upward  and  forced  through  the 
floor  of  the  bladder.  The  trocar  is  withdrawn  and  the  urine  allowed  lo 
escape.  If  this  opening  is  not  sufficient  to  allow  of  the  satisfactory  dntin- 
age  of  the  bladder^  it  may  be  enlarged. 

Incontinence  of  Urine. — Incontinence  of  urine  occnrs  when  the  com- 
pressor urethrje  and  the  muscular  elements  of  the  prostate  arw  ]»anilyzwl. 
It  is  present  in  a  proiH)rtion  of  cases  of  prolonged  over-dlstention  of  the 
bladder,  the  pressure  from  behind  overcoming  the  normal  resistance  of 
these  muscles.     Irritation  of  the  bladder  from  any  caiise  rnay  jirodnc*; 

tenesmus  of  this  organ  and  consequent  in- 
ability to  retain  the  urine.  Tbis  is  especial- 
ly apt  to  occur  in  children  during  sleep,  in 
the  earlier  liours  of  morning,  when  the  blad- 
der is  full. 

Women  are  more  fi-equently  affected  with 
incontinence  than  men,  which  fact  is  ex- 
phiined  not  only  in  the  better  tone  of  the 
muscular  system  in  males,  but  in  the  absence 
of  the  prostatic  muscle  in  females,  which,  ac- 
ooi-ding  to  Henle,  is  of  gi*eat  aid  in  holding 
the  urethiu  closed.  The  general  relaxation 
of  the  pelvic  muscles  as  a  result  of  partu- 
rition may  also  account  for  the  more  frequent 
occurrence  of  incontinence  of  urine  in  women. 
The  palliative  treatment  consists  in  applying  a  urinal  for  the  recep- 
tion of  the  water  as  it  dribbles  away  (Fig.  679). 

Curative  measures  should  be  directed  to  a  removal  of  the  cause  of 
incontinence.  These  will  be  given  with  the  various  lesions  of  which  it 
is  a  symptom.  In  the  nocturnal  incontinence  of  children  the  habit  may 
be  corrected  by  causing  the  j^atient  to  be  awakened  and  the  bladder  emp- 
tied once  or  twice  during  the  night. 


Fio.  679.— Fcmnlo  nml  male  uniuU*, 
for  ItioontiueoM. 


New  Foemations  and  Tumors  of  the  Bladdkr. 


Popi2lomnta.y  or  "villous  growths,"  are  among  the  more  frequent 
neoplasms  of  this  organ.  They  are  located  usually  upon  the  floor  and 
lower  portions  of  the  lining  membrane.  There  may  be  one  or  more. 
As  many  as  forty  of  these  neoplasms  have  been  removed  from  a  single 
bladder.  Micros(!oj>ically,  tliey  are  composed  of  a  series  of  vascular 
loops  or  network,  covered  with  epithelia  of  the  same  type  as  the  normal 
cells  of  the  mucous  membrane,  only  of  more  luxuriant  growth. 

The  spmptoms  which  present  themselves  in  the  earlier  stages  of  (he 
development  of  vesical  papilhuna  are  obscure.  When  a  single  tumor 
exists,  and  is  not  of  rapid  growth,  the  bladder  may  become  tolerant  of 
its  presence.  Under  other  conditions,  symptoms  of  irritation,  frequent 
micturition,  and  tenesmus  may  be  present.     If  the  growth  be  situated 


NEW  FORMATIONS  AND  TUMORS  OP  THE   BLADDER.     575 


tear  the  outlet  of  the  bludtler,  it  may  interfere  with  the  e8cai>e  of  urine. 
Haematuria  is  of  frequent  occurrence  in  connection  with  this  variety  of 
tumor,  and  is  due  to  rupture  of  the  cai>illaries  from  ulceration  caused  by 
tlie  action  of  tiie  urine  upon  ttie  tufts.  An  exacerbation  of  haemorrhage 
Bapt  to  follow  the  introduction  of  the  sound.     An  examination  of  the 

ee  may  demonstriite  the  presence  of  particlns  of  the  papillomatnna 
le.  If  a  sound  lie  introduced  while  the  bladder  is  fairly  distended, 
so  as  to  efface  the  folds  into  which  the  mucous  membrane  is  thrown 
wbt'O  the  organ  is  contracted,  the  presentre  of  the  tumor  may  be  recog- 
niiKl  by  the  resistance  o!fere<l  as  the  convexity  of  the  sound  is  swept 
iloDg  the  tloor  and  sides  of  the  organ. 

I  The  trealment  is  to  open  into  the  bladder,  through  the  x>erinseDm  as 
ilBiedian  or  medio-lateral,  or  supi-a-pubic  litliotomy,  and  remove  the 
giowths  witli  the  wire  snare,  twist  them  off  with  the  forceps,  or  scmpe 
tliem  off  with  Volkmanu's  spoon,  guided  by  the  finger.  The  pi-ognosis 
is  not  favorable,  owing  to  the  hitmorrhage  and  cystitis  caused  by  the 
operation,  and  the  danger  of  recurrence  owing  to  incomx>Iete  removal. 

Fibroma  and  myxoma  of  the  bladder  may  be  considered  as  next  in 
order  of  frequency.  They  belong  to  the  connective-tissue  ty\)&  of  new 
fnrmations,  are  less  vascular,  and  of  slower  development,  although  at 
times  they  attain  consider.ible  size.  The  base  of  the  organ  is  the  usual 
li)catinn  of  the  tumor.  The  symptoms  are  about  the  same  as  those  in 
papilloma,  excepting  haemorrhage.  The  diagnosis  will  depend  upon  the 
appreciation  of  the  growth  V>y  the  sound,  or  by  rectal  palpation  witli 
tfaesonnd  in  the  bladder.  If  the  character  of  the  lesion  can  not  l>e  ac- 
curately determined,  and  the  sym|)toras  of  irritation  are  present,  a  peri- 
Deal  exploratory  incision  may  be  made.  The  treatment  consists  In  the 
|MpvaI  of  the  mass  by  the  operation  just  given. 

|B)ther  forms  of  benign  tumoi-s  of  the  bladder  are  so  rare  as  scarcely 
rodesen'e  mention.  Among  the  new  formations  myoma  is  occasionally 
fonnd,  while  of  the  tumors  hydatid  cysts  are  sometimes  met  with.  These 
furmittions  are  amemible  to  the  same  rules  of  treatment  as  above  laid 
down. 

Of  the  malignant  diseases  of  this  organ,  sarcoma  is  extremely  rare  ; 
»lule  of  tlie  caret nomata^  the  epithelial  variety  Is  by  far  the  most  fre- 
^Qent  SciiThus  may.  however,  originate  here.  The  symptoms  differ 
cnlj' in  degree  in  the  malignant  as  compared  with  the  benign  tumors  just 
^cribed.  The  gradual  development  of  the  cachexia^  which  is  a  part  of 
ftor.  may  alone  lead  to  a  positive  dia^gnosis.  Exploration  with  the 
wand  and  rectal  examination  may  determine  the  susjncious  character  of 
thft  disease  by  the  extent  of  the  iniiltration  in  the  tissues  around  the 
bladder. 

Operative  interference  is  nirely  justifiable,  for  the  reas<m  that  the 
disease  is  almost  of  necessity  so  far  advanced  before  it  is  recognized 
Ihat  a  th<jrough  removal  is  impossible. 

The  Urine— Quantity.— T)\G  average  quantity  of  urine  excreted  by 
the  kidneys  of  the  normal  adult  is  about  lifty-six  ounces  in  twenty-four 
iioars.    This  quantity  varies  with  the  amount  of  Uuids  ingested,  the  ac- 
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tivity  of  the  sweat-glands,  and  the  elimination  of  liquids  by  the  aliment- 
ary canal. 

It  is  of  an  amber-  or  stmw-color,  whirh  is  due  to  the  preseoee  of 
indican  and  uiobiline.  The  greater  the  quantity,  as  a  rule,  the  liglitef 
the  color.  It  is  dark  in  proportion  to  the  intensity  of  the  destractiw 
changes  in  tissue,  as  in  prolonged  exertion^  or  during  the  propivss  o( 
fevers,  Carbr)lic  acid  and  bile  turn  the  urine  brown  or  gi-eenish-ltlack, 
and  blood  (hematuria)  gives  it  its  characteristic  tinge.  Tlie  normal  odor 
of  urine  is  pecidiar  to  itself.  An  artilicial  aroma  is  easily  snlwtittited  br 
the  ingestion  of  certain  foods  and  drinks,  as  gaultheria,  turjx^ntinr,  as- 
paragus, etc. 

Jieaciion. — Healthy  fresh  urine  is  acid  in  reaction,  changing  lilnms 
from  blue  to  the  faintest  red  or  rose  color.  Acid  urine  will  at  tinier  ll^ 
come  alkaline  within  a  few  minutes  after  its  dischar^.  The  in^tioD 
of  alkuline  substances  in  vegetable  foods  gives  a  neutrjd  or  alkaliw 
character  to  the  urine  passed  within  a  short  lime  after  eating.  The  sani« 
is  true  of  the  alkaline  .salts,  potash,  soda^  etc.  Urine,  alkaline  in  pwc- 
tion  as  it  leaves  the  urethra — the  alkalinity  not  due  to  food  or  medica- 
tion— is  an  indication  of  disease  of  the  bladder  (»r  pelvis  of  the  kidney. 

Spectflc  Grapi/i/.— The  specific  gravity  varies  in  the  normal  cunditioft 
from  1  '(^5  t))  1  O'.M).  Usually  the  increase  in  quantity  \s  arc<»mp;inied  \sj 
a  smaller  proportion  of  solids  and  a  consequent  lower  specitic  gi-avity, 
This  is  not  the  case  in  diabetes,  where  the  quantity  is  abnormally  larg«, 
while  the  urinometer  may  register  as  high  as  1030-1040. 

It  l)ecomt*s  a  matter  itf  gi*eat  importance  to  determine  through  the 
chemical  and  microscopical  analysis  of  the  mine  the  condition  of  the 
organs  which  excrete  this  fluid  and  those  through  which  it  passes  in  itt 
way  to  the  exterior.  Cert.ain  conditions  of  the  kidneys,  as  in  Bripfat's 
disea.se,  render  thu  prognosis  of  a  surgical  procedure  more  grave,  and 
may  justify  a  modification  of  the  treatment. 

Urea. — Urea  is  the  result  of  destructive  tissue  metamorphoeos.  liis 
increased  by  the  ingestion  of  nitrogenized  food  and  by  exoeoAve  mnm- 
lar  exercise.  The  average  daily  quantity  excreted  by  the  urine  is  aboal 
four  hundnid  and  fifty  grains,  whirh,  with  the  estimate  of  the  daily  urfoe 
at  fifty-six  ounces,  is  about  gr.  j  of  urea  to  3i  of  the  urine. 

Any  marked  diminution  of  this  proportion  indicates  failure  in  tb* 
elimination  of  the  products  of  waste  in  the  tissues  and  the  danger  o( 
uramia.  The  simplest  quantitative  test,  and  one  sufficiently  exact  for 
practical  purposes,  is  the  f<illowing:  To  make  it,  it  is  i^uired  to  hare 
lijiban-tique's  solution,  metallic  morcury,  a  saturated  solurion  of  comiw* 
salt,  and  a  graduated  glass  tube,  with  a  capacity  of  several  cubic  int-he^ 
and  of  a  caliber  not  so  large  but  that  the  open  end  can  be  readily  cloaed 
by  the  thumb. 

Fill  the  tube  one  third  full  of  mercury ;  on  top  of  this  pour  Zs^d 
urine,  fill  the  balance  of  the  tube  with  Labarraque's  solution  poamlia 
quickly,  and  as  quickly  close  the  end  of  the  tube  with  the  thumb.  In- 
vert the  tube,  caiTy  the  end  well  below  the  surface  of  the  satnratod  soln* 
tion  of  saltj  and  then  remove  the  thumb,  allowing  the  mercury  to  escap*. 
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while  the  salt  water  rushes  in  to  take  its  pliu-e.  Allow  the  tube  to  re- 
main in  this  ix^sition  about  six  houra,  or  until  the  bubbling  entirely 
ceases.  The  volume  of  ^s  whirh  lises  to  the  top  of  the  tube  ivpresents 
the  proiwrlion  of  ureu  in  the  specimen  exiimined.  If  a  half-tlraohm  is 
used,  every  cubic  inch  of  displacement  of  tlie  liquid  within  the  tube  is 
eqaal  to  0'645  of  a  grain  of  urea.  Multiplying  this  by  the  inches  or 
fractions  of  an  inch  of  gas  will  give  the  quantity  of  urea  in  3  8S.  of 
urine. 

Albumen. — Albumen  in  the  urine  of  one  in  health  is  exceedingly 
rare.  It  is  said  not  to  indicate  disease  if  present  in  small  quantity  soon 
after  the  excessive  ingestion  of  albinninons  foods. 

In  isolated  cases  its  presence  is  ephemeral.  In  a  rase  presented  be- 
fore the  New  York  Pathological  Society,  by  Prof.  .laneway,  albuminuria 
could  l)e  prfHlnced  at  will  by  incivased  mental  activity.  In  a  condition 
of  reix>se  no  trace  was  discoverable. 

Albumen  is  always  present  in  urine  wliicli  contains  i>us,  independent 
of  any  allectittn  of  the  kidneys. 

It  may  l>e  recognixe<i  by  the  tests  with  heat  and  nitric  ;u'id.  To  em- 
ploj*  the  heat-rest,  till  a  tube  half  full  of  urine,  to  which,  if  alkaline  or 
faintly  acid  in  reaction,  one  or  two  drops  of  acetic  acid  should  be  added. 
Hold  the  tube  so  that  the  flame  of  the  spirit-lamp  will  heat  the  upper 
inch  of  urine.  If,  just  before  the  boiling-point  i.s  rejirhed,  a  cloudy 
white  tilm  pervades  the  heated  mass,  the  presence  of  albumen  is  demon- 
strated. 

The  nitric-acid  test  is  not  so  reliable  as  the  preceding.  AVhen  albu- 
men is  thought  to  l>e  demonstrated  by  its  use,  the  heat-test  should  be 
applied  to  confirm  it.  Into  a  small  test-tube  drop  from  tii  x-xx  of  pure 
nitric  acid.  Hold  the  tube  slanting  and  allow  the  urine  from  a  glass 
pipette  to  run  gently  down  the  side  until  it  floats  upon  the  acid.  Albu- 
men is  indicated  by  a  white  or  cloudy  ring  formed  in  the  layer  of  urine 
immediately  in  contact  with  the  acid, 

Sugar. — The  urine  of  diabetes  mellHus  has  a  high  specilic  gravity,  is 
passefl  in  great  quantity,  and  has  a  characteristic  sweet  odor.  This  form 
of  sugar  may  be  rect^gnized  by  Trommer'a  test,  in  which  an  r)xide  of  cop- 
per is  produced  by  boiling  diabetic  urine  (grai>e-sugar)  with  a  solution 
of  potash  and  copper.  Kill  a  test-tube  f(>r  one  inch  with  the  8URi)ected 
urine,  and  add  one  or  two  drops  of  a  solution  of  sulphate  of  copper — 
just  enough  to  give  the  whole  a  pale-blue  tint.  Add  the  potash  solution 
in  quantity  equal  to  one  half  the  urine.  When  sugar  is  present^  a  pale- 
bine  hydrated  oxide  of  copper  will  be  thrown  do>vn  and  immediately  re- 
dissolved.  If  the  mixture  is  now  slowly  heated  to  near  the  boiling- 
I)oint>  a  reddish-britwn  suboxide  of  coi>per  will  l)e  precipitated. 

When  a  quantitative  analysis  is  desired,  the  fermentation-test  will  be 
found  aimjile  and  sufficiently  accurate  for  practical  use.  Fill  a  wide- 
monthe<l  bottle  with  the  urine,  and  register  the  specific  gravity  at  the 
time.  Place  a  small  piece  of  yeast  in  the  urine,  and  set  it  aside  in  a  wann 
place  for  from  twelve  to  eighteen  hours  until  fermentafirm  has  occurred, 
and  again  take  the  specific  gravity.  The  diffei'ence  in  degrees  of  the  uri- 
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nonieter,  as  rejEfistered  Iwfore  and  after  fermentation,  wil!  represent  thf 
number  of  grains  of  sugar  in  the  ounce  of  urint'. 

Pns-  and  liloodCorpiiscles—EpitheUa. — Pus-cells  in  tiu*  urine  may 
come  from  an  intlanimaiion  In  any  portion  of  the  urinary  tract,  fi-om  the 
kidney  to  the  meatas,  or  from  the  oommunication  of  a  siBas  or  absreas 
with  tlie  unnary  apparatus.  Urine  containing  pus  may  be  acid,  alka- 
line, or  neiiti-al  iu  ivaction.  In  acid  urine  the  corpuscles  are  prominent 
and  easily  recognized ;  when  the  reaction  is  alkaline,  they  are  usually 
destroyed,  and  ai>])ear  as  ropy  or  gelatinous  strings,  more  i*esembling 
mucus  than  pus.  if  the  urine  is  examined  immediately  after  being 
passed,  a  few  corpuscles  may  be  recognized.  When  allowed  to  stand  for 
some  minutes,  the  pus-cells  collect  in  the  bottom  of  the  vessel.  Ei- 
aminetl  with  the  microscope,  they  are  seen  to  be  spherical  and  faintly 
granular.  On  account  of  the  absorption  of  water,  they  are  swollen  and 
less  distinct  than  pus-cells  from  a  recent  abscess.  The  addition  of  aoetic 
acid  renders  the  nuclei  more  distinct.  The  source  of  pus  found  in  the 
urine  may  frequently  be  determined  from  the  symptoms  present^  to- 
gether with  the  microscopical  a])pearance8  of  the  urine.  If  with  the 
pus-cor]niHrIes  tiat,  large  epithelia  are  abundant.,  the  inflammatory  pro- 
cess Ls  in  all  probability  situated  in  the  bladder  where  these  epithelia 
belong.  In  females  a  larger,  Hat  epithelium  from  the  vagina  often  tlnds 
its  way  into  tlie  urine.  The  cells  from  the  vagina  are  more  often  disposed 
iu  ih'ifts  or  groups  thiin  the  bladder  epithelia.  Liirge  spherical  or  po- 
lygonal cells  may  come  from  the  kidney-tubules  or  the  male  nrethnu 
They  are  about  twice  the  size  of  a  pus-corpuscle.  Whether  they  aw 
derived  from  the  kidney  or  the  urethi-a  may  in  great  part  be  determined 
by  the  presence  or  absence  of  urethritis.  Conical  or  ham-shaped  oella 
may  come  from  the  pelvis  of  the  kidney,  prostate,  and  glandular  appa- 
ratus of  the  urethni.  They  are  usually  not  so  abundant  as  the  other 
varieties. 

fftematurkt. — Blood  in  the  urine  may  come  from  traumatic  or  idio- 
pathic haemorrhage  into  the  Miilpighian  tufts  or  kidney-tubules;  from 
the  pelvis  or  ureters  as  a  result  of  calculi  or  ulceration  ;  from  the  bladder 
as  a  result  of  instrumentation,  cah^dus,  wounds,  foreign  Ixxly,  neo- 
plasms, ulceration,  paiusites,  or  the  hsemorrhagic  diathesis;  from  the 
prostate  or  accessory  organs  and  the  urethra. 

The  administi-ation  of  certain  remedies  may  account  for  the  apj>ear- 
ance  of  blood  in  the  urine,  lljematuria  occurs  at  times  as  a  8yrai>- 
tom  of  malarial  fever,  and,  in  women,  as  a  form  of  vicarious  men- 
atmation. 

Blood  in  tlie  ui-ine  may  be  i-ecogniiw'd  by  its  clmrac  tens  tic  roagula,  by 
the  red  or  reddish-brown  color  it  imparts  to  this  fluid,  the  presence  of 
the  corpuscles  under  the  microscope,  or  the  fibrinous  casts  of  the  tnbules 
of  the  kidney  or  ureters.  In  rare  instances  the  blo<Kl-disks  are  entirely 
destroyed,  and  the  coloring-matter  set  free.  This  condition  is  apt  to 
occur  in  ammoniacal  urine. 

When  urine  containing  blood  is  boiled,  a  white  or  cloudy  conguluni 
is  formeil,  its  density  depending  upon  the  quantity  of  blood  present. 
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U  bloody  urine  is  allowed  to  stand  without  toeing  agitated,  the  cor- 
|Hi8rles  settle  to  the  bott^)m  of  the  vessel,  and  may  be  recognized  hy  tlieir 
or  amber  color.  Under  the  microscope  tl»ey  may  avsstime  different 
In  acid  arine  the  disks  retain  their  l>i-roncave  conformation  for 
a  long  time.  When  the  hiemorrhage  is  slight,  they  float  isolated  :  if  pro- 
Ifuse,  tliey  may  be  caiight  in  roagula  or  collect  in  rouleaux.  If  the  rt*- 
laetion  is  feebly  acid,  or  where  the  corpuscles  are  submitted  for  a  consid- 
JMable  time  to  the  action  of  the  urine,  they  lose  their  bi-roncave  shape, 
^d  become  distended,  swollen,  and  spherical.  Tliey  may  be  recognized 
ifprjm  pus-corpuscles  by  their  smaller  size,  transparency,  and  in  not  con- 
jUuning  granular  bodies.  At  times  they  retain  tlieir  Hat  shape  and  appear 
Iritli  serrated  edges. 

BI<»od-casls  usually  come  from  the  kidney- tubules,  and  are  composed 
[if  fibrin  in  which  the  red  disks  are  entangled  in  varying  proportion. 
Id  some,  large  clusters  or  gi'oups  of  blood -corpuscles  are  seen,  with  an 
bfcasional  epithelial  cell  from  the  kidney  or  urinary  passages.  When 
jhe  disks  have  Iwen  completely  destroyed,  as  in  the  decomposition  of 

fc coloring-matter  in  ammoniacal  urine,  and  the  organic  elements  of  the 
r)d  are  not  recognizable  with  the  microscope,  the  spectroscope  may 
be  relied  upon  to  demonstrate  the  f^rescnce  of  the  coloring-matter. 

In  determining  the  source  of  blood  in  lurmaturia  the  following  points 
should  be  considered  :  When  the  bleeding  is  urethral,  the  litst  discharge 
of  urine  is  most  deeply  colored.  A  clot  of  l)hjod  preceding  or  accom- 
Jienying  the  discliarge  of  urine  indicates  urethral  hemorrhage.  In  males. 
If  8I»ertnatozoa  are  entangled  in  the  coagula,  the  suspicion  of  h;emor- 
Xfaajue  from  the  Ta,sa.  (Ifferentia  (jr  prostatic  ajjiwrdtus  is  entitled  to  con- 
pderation,  although  the  fact  must  not  be  overlooked  that  these  elements 
'Bay  mingle  iu  the  urethra  with  blood  from  any  part  of  the  urinary 
ges. 

hen  the  ble»?ding  is  from  the  pelvis  of  the  kidney,  j>ain  and  other 
itoms  of  stone  or  pyelitis  will  often  precede  the  ha-maturia.     Not 
uently.  however,  the  hiemorrhage  is,  next  to  the  presence  of  pus 
h  the  urine,  the  first  indication  of  pyelitis. 

In  hjcmonhage  from  the  bladder  there  are  often  symptoms  of  cystitis 
which  will  point  directly  to  this  organ  as  the  source  of  the  bleeding, 
hi  differentiating  the  origin  of  blood  from  the  kidneys,  ureters,  and  the 
bladder,  the  method  of  Thompson  and  Van  Buren  may  be  resorted 
to  with  success.  Introduce  a  soft  catheter  just  within  the  neck  of  the 
blfldder.  draw  off  the  contained  urine,  and  wash  out  the  organ  with 
eletn  water.  If,  during  the  irrigation,  the  water  which  flows  away 
wmiains  bU>od,  the  luemorrhage  is  from  the  bladder- walla.  If  it  flows 
>»a.v  clear,  then  empty  the  bladder,  pUice  Ihe  linger  over  the  end  of  the 
QUheter,  allow  it  to  remain  introduced,  and  wait  untU  a  small  (quantity 
Of  urine  has  accumulated.  This  is  drawn  off.  and,  if  it  is  bhiody,  and 
if  Ihe  ch^ir  water  now  thro%vn  in  comes  out  unstained,  the  inference  is 
feir  that  the  bleeding  is  from  the  ureters  or  beyond. 
n*niorrhage  from  the  urethra  is  rare  except  from  violence,  the  lodg- 
of  calculi,  or  from  ulceiution. 


580 


A  TEXT-BOOK  ON   STKGERT. 


0 


o 


0 


Oi 


tio.  MO.— 1,  Ova  orBUhar- 
xia  linnutQbts.    S,  Cre- 
Bated   hlnod  -  di«lu.     S, 
£pilJie)iaiD.   4,  I'nft-Mll. 
lUi  tba  uulUor'a  oaM.) 


fcpiU 
(Froi 


Hiematuria  due  to  parasitic  lod;?ment  in  the  walla  of  the  bladder  is 
exceedingly  rare  in  this  country.  In  1883  a  young  man  of  white  piifentii 
— a  native  of  Natal,  Africa — came  under  my  care  on  account  of  chptnir 
ha.'maturia.  Hi;  was  at  this  time  twenty-six  years  of  age,  and  had  bad 
bloody  urine  at  intervals  for  thirteen  years.  His  health  was  not  serioiuJr 
impaired.  The  urine  was  faintly  acid  ;  six^cific  gmvity  l'(t20,  with  onlvi 
trace  of  albumen,  which  was  readily  accounted  for  by  the  slight  amount 
of  blood.  About  the  middle  and  towaixi  the  last  stage  of  the  act  of  ^^^ 
tnrition^  a  few  strings  of  clotted  blood  were  dis- 
charged. Placing  these  under  the  micrf)scoi)e.  I 
discovered  a  number  of  bodies  (Fig.  580)  shaped 
much  like  a  watermelon-seed,  except  that  the  smnil 
end  was  more  pointed.  These  were  evidently  the 
eggs  of  the  parasite  known  as  Bilharzia  futniatd- 
bid,  the  hffmjituria  resulting  from  the  rupture  nf 
capillaries  caused  by  the  i>i'esence  of  nest^  of  thtw 
ova  in  the  raucous  membraneof  the  bladder.  Thia 
disease  is  frequent  in  Africa  and  Asia,  but  alnw« 
unknown  in  North  America.  The  body  of  the  male 
parasite  is  about  four  lines  in  length,  thread-like,  and  flattened  ante- 
riorly (Aitken) ;  the  female  a  little  shorter  and  more  delicate.  They 
inhabit  by  preference  the  portal  vein  and  the  walls  of  the  bladder.  Id 
treating  my  patient  I  saturated  him  with  large  doses  of  santonin  for  a 
week,  and  injected  the  bladder  daily  with  alcohol,  beginning  with  a 
l-to-20  solution,  and  increasing  it  to  the  exti-eme  degree  of  tolerance  hv 
the  bladder.  The  patient  improved  in  every  respect,  but  the  haetnatn- 
ria  was  not  entirely  arrested  when  he  returned  to  Africa  in  Novembw, 
1883,  since  which  time  I  have  not  heard  from  him. 

The  parent  distoma  is  killed  by  high  febrile  movement,  and  %ith  its 
death  the  hfematnria  ceases. 

The  treatment  of  hsematuria  must  l>e  directed  to  the  disease  of  whioti 
it  is  a  symptom.  The  jMitient  should  be  required  to  remain  in  the  re- 
ciimbent  posture.  The  administration  of  the  fluid  extract  of  ergot,  3j-ii, 
is  highly  recommended  without  i-egard  to  the  source  of  the  hlcedin£ 
Ijiirge  do.ses  of  citrate  of  potash  will  prove  beneticial  in  rendering  Ibe 
urine  less  irritating.  Opium  is  advisable,  not  only  on  account  of  ibf 
relief  from  j>ain  it  affords,  but  because  it  secures  complete  quiet,  which 
in  essential,  and  prevents  the  too  frequent  evacuation  of  the  bladder. 

AVhen  the  haemorrhage  is  from  this  organ,  and  dcies  not  yield  w  th* 
measui*es  above  given,  the  injection  of  cold  or  hot  water,  or  of  astringent 
solutions,  may  be  employed.  K  villous  growths  are  present,  they  should 
be  removed  by  cystotomy. 

StOXE   IX  THE    Bl.\DD£R. 

Urinary  calculi  may  form  in  any  portion  of  the  kidney,  in  ihepelrii 
or  uretei*s,  in  the  bladder  or  urt^thm.  They  are  concreriuns  of  the  va- 
rious inorganic  substances  which  are  common  to  the  urine.    Ot;g»ftic 
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particles,  such  as  epithelia,  mncus^  and  variot;s  inflammatory  prodncts, 
often  tnter  into  tbe  formation  of  calculi.  AVhen  an  aggi-egation  of  the 
nrinary  salts  occurs  within  the  kidney-tubules,  the  prubahilitie.s  ai-e  that 
the  stone  so  formed  will  remain  imprisoned  in  this  organ  (renal  calculus) 
until  removed  by  ulceration  or  operation.  Forming  in  the  larger  straight 
tubes  of  the  pyramids,  a  urinary  concretion  may,  while  yet  minute,  es- 
cape into  the  calix  and  pelvis,  and  pass  down  the  ureter  into  the  blad- 
der, or  remain  lodged  in  the  pelvis  or  excretory  duct. 

If  is,  more^iver,  probable  that  the  majority  of  calculi  found  in  the 
bladder,  or  passed  by  the  urethra,  originate  as  concretions  in  the  straight 
tubes,  calices,  or  pelves  of  the  kidneys,  whence  they  drift  outward  to 
the  bladder,  and  there  by  continued  acci'eti<m  become  large  enough  to 
attract  attention,  even  if  the  transit  along  tlie  ureter  was  unnoticed. 
Undoubtedly  a  fair  proportion  of  vesical  calculi  are  formed  in  this  organ 
proper,  and  the  greater  number  of  the.SB  may  be  grouped  in  the  class  of 
calculi  which  form  around  nuclei  composed  of  foreign  substances,  or 
animal  matter,  such  as  epithelia,  intiaramatory  products,  etc.  Conversely, 
it  is  admitted  that  animal  matter  may  form  the  nucleus  of  a  kidney  or 
pelvic  concretion,  while  a  bladder  calculus  may  also  be  formed  by  accre- 
tion of  the  puivly  iiiorgani(r  elements  of  the  urine. 

A  calculus  is  rarely  of  uniform  composition,  more  frequently  com- 
bining two  or  more  inorganic  as  well  as  organic  elements  in  its  forma- 
tion. In  the  nomenclature  it  is  the  practice  to  give  to  tlie  stone  the  name 
of  the  preponderating  element. 

Tliat  most  commonly  obsen*ed  is  composed  principally  of  uric  acid 
and  the  urates.  These  stones  are  of  fair  consistency,  yellowish  or 
light-bnjwn  in  color,  not  very  smooth  when  single,  yet  not  so  rough 
as  oxalate-of-lirae  concretions.  They  may  attain  a  diameter  of  two  or 
three  inches.  As  a  rule,  they  form  in  urine  which  is  distinctly  acid  in 
reaction. 

The  nuflherry  or  oxalate-oMime  calculus  is  next  in  order  of  fre- 
quency, and  relatively  more  so  in  children  than  in  adults.  They  may 
exist  in  all  sizes,  and  vary  greatly  in  color.  The  smaller  concretions  are 
light  in  coU)r  and  fairly  smtMUh  ;  the  larger  are  exceedingly  rough,  with 
jagged  edges,  and  are  dark-brown  in  color,  in  rare  instances  white. 
Ox:ilate-of-lime  calculi  usually  commence  in  the  kidney,  and  pass  as 
email  iMirtich^s  to  the  bladder.  The  most  severe  forms  of  *' renal  colic" 
are  due  to  the  slow  and  painful  passage  of  these  rougher  concretions 
along  the  ureters. 

PfioftpknUc  calculi  come  next  in  order  of  frequency,  and  are  divis- 
ible into  three  classes  :  the  amwonio-ma/fneslan  and  phosphateof-lme 
{/asible)  calculus,  neutral  phosphaU  of  Ume^  and  ainrnonio-magnesian 
calculus. 

Fusible  calculi  are  more  often  met  with  than  the  other  two  forms  of 
phoaphatic  concretions.  They  are  gray  or  white  in  color,  readily  friable, 
and  light.  The  hardness  is  proportionate  to  the  lime  phosphate  present 
They  attain  hirge  size,  and  conform  themselves  to  the  shape  of  the 
bladder. 
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The  neutral  phosphate-of-lhne  cak-ulus  is  rare.  It  may  form  in  the 
kidney,  though  it  originittes  chiefly  in  tJie  bladder.  AH  the  phuspbittic 
calcnli  ai-e  chiefly  vesical  in  orij:in,  being  lound  with  aranioiiiacal  urine, 
which  is  present  with  chronic  vesical  catarrh.  The  ammotiiovia^nesiaa 
phosplmtic  concretion  is  equally  rai*e,  and  differs  very  slightly  in  it« 
chemical  and  physical  characters  from  that  just  described. 

Other  and  still  rarer  forms  of  urinary  concretions  arw  the  following: 

Cystin. — This  variety  Is  usually  smooth,  occasionally  corrugated, 
yellow  in  color  when  fresh,  inclining  to  a  greenish  hue  when  Ions 
removed.  They  break  readily,  do  not  show  a  marked  concentric  arrange- 
ment, and  are  somewhat  greasy  to  the  feel. 

Xaidhic  or  uric-oxide  calculi  liave  only  been  re]>orted  In  two  or  three 
instances.  They  are  of  concentric  formation,  smooth  and  greasy  to  the 
feel,  and  vary  in  color  ftx»m  gray  to  brown. 

CarbonaU'Ctf-lime  calculi  are  usually  multiple,  and  are  light-gray  io 
color  and  chalky  in  consistence. 

Organic  calculi,  consisting  of  epithelia,  blood,  etc.,  are  not  infrequent 
as  nuclei  for  other  varieties,  but  excee<lingly  rare  as  independent  forms. 

Stone  in  the  bhulder  is  a  misfortune  that  may  befall  every  age  and 
condition  of  human  life,  frcmi  the  fcptna  in  lUero^  to  the  old  and  decrepit. 
The  period  of  gi*eatest  exemption  is  from  twenty  to  fifty  years  of  age. 
It  is  comparatively  frequent  in  children,  and  here  must  be  of  renal  origiii 
and  due  to  the  excess  of  inorganic  elements  in  the  urine,  since  olwtmc- 
tion  and  inflammatory  diseases  of  the  nrinary  tract  rarely  exist  at  this 
age.  After  Ufty,  when  prostatic,  cystic,  and  urethral  obHtructi<m  are  more 
frequently  met  with,  the  formation  of  calculi,  vesical  in  origin,  is  more 
common.  As  to  sex,  stone  is  more  freqnent  in  males.  It  was  formerlv 
argued  that  there  was  no  difference  in  the  frequency  of  atone  in  the 
sexes,  but  that  the  short  aud  diluUiblt  urethra  of  the  female  allowed 
a  ready  escape  to  the  concretion  before  it  became  sufficiently  large  to 
produce  any  organic  disturbance.  When,  regardless  of  tlie  slatiiiti- 
cal  evidence*  which  shows  that  the  number  of  deaths  in  males  fwin 
urinary  calculus  is  ten  times  greater  than  in  females,  we  consider  that 
one  of  the  most  frequent  causes  of  stone  is  the  gouty  diathesis,  nnd 
that  gout  is  more  frequent  in  men;  and,  again,  that  prostatic  and 
urethral  obstruction  is  peculiar  to  this  sex — it  must  be  conceded  thai 
the  conditions  for  the  formation  of  calculi  are  more  frequently  present 
in  males. 

In  the  (ttiology  of  stone  in  the  bladder  two  great  factors  are  recog- 
nized:  The  one  includes  all  conditions  of  the  economy  which  favor  pre- 
cipitation of  the  inorganic  elements  of  the  urine ;  the  second  all  ob- 
structive and  inflammatory  lesions  which  produce  decomposition  of  the 
urine  in  the  bladder,  the  dela(dimeut  of  eiuthelia,  and  the  accumulation 
of  other  organic  elements  which  serve  as  nuclei  around  which  the  aalus 
of  the  urine  are  congregated. 

In  the  fii-st  categoiy  are  hereditary  tendencies,  such  as  gout  and  rheo* 
matism.  Ceilain  conditions  of  malnutrition  undoubtedly  lead  to  a  pre- 
cipitation of  th*j  urinary  salts,  for  children  poorly  fed  and  cared  for  are 
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nnrh  more  apt  to  suffer  from  calculus  than  those  which  are  well  fed  and 
nanNirtably  clothed  and  sheU^red. 

It  can  scan^ely  he  doubted  that  residence  exercises  a  causative  influ- 
Bftw  uiMjn  the  funnalion  of  calculus.     lu  the  United  Slat«s,  Northern 

tkbama,  Tennessee,  and  Kentucky  afford  a  large  number  of  this  class 
(35*^  while  in  New  York  and  the  New  England  States  stone  in  the 
bladder  ia  exceedingly  rare. 

In  the  gi*oup  of  local  causes  may  \ye  classed  all  cysfic  diseases  in 
irhirh  the  products  of  inflammation  collect  in  the  bladder  and  form 
nuclei,  around  which  concretions  occnr;  pi-ostatic  eulargcracnt  in<ltic- 
Iflg  retention,  cystitis,  and  decomposition  of  urine;  stricture,  and  all 
r»lisrnictive  and  intliimmatory  lesions  of  the  urethra  which  may  involve 
oralTei't  the  integnty  of  the  bladder;  the  presence  of  any  foreign  matter 
U  the  bladder,  or  paralysis  of  the  bladder  from  any  cause. 

Thf  J^t/mpfoms  and  Diagnosis. — It  may  be  stated  at  once  that,  how- 
erw  much  has  been  and  may  be  said  of  the  value  of  the  various  symptoms 
lOt  stone,  the  diagnosis  rests  upon  one  simple  ex|)edient,  the  introduction 
lof  a  metallic  instrument  into  the  bladder,  and  in  contact  with  the  stone. 
jFor  this  purpose  the  ordinary  steel  sound  is  usually  sufficient.  The 
jbladder  should  he  allowed  to  contain  about  half  a  pint  of  fluid,  and 
the  instrument  is  introduced  it  should  he  manipulate*!  so  that  the 
*xity  of  the  curve  will  glide  over  the  floor  of  the  bladder  back  and 
from  the  neck  to  tlie  posterior  wall  of  the  oi:gan,  at  the  same  time 
ng  the  bladder  toward  the  rectum.  By  this  manoeuvi-e  the  stone 
induced  to  gravitate  to  the  deeper  portions  in  contact  with  the 
iment,  or  so  close  to  it  that  a  sharp,  quick  turn  to  right  or  left  will 
the  calculus  and  metal  into  appreciable  contact.  In  certain  ciises 
tatic  hypertrophy  the  calculus  may  remain  concealed  immediately 
A  the  enlarged  organ,  and  in  such  a  position  that  the  sound  can  not 
lUght  in  contact  with  it.  Under  such  conditions  Thompson's  searclier 
581)  will  be  found  useful.    The  objection  to  this  instrument  is  the 
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ictdty  of  its  introduction  from  the  abrupt  nature  of  the  curve  near  the 
tip.  Wiien  once  introduced  its  value  is  readily  appreciate*!.  Turning 
ite  point  downwai-d  and  moving  as  if  to  withdraw  it,  there  is  no  portion 
of  tbe  floor  that  it  will  not  thoroughly  search. 

\Vhen  a  stone  can  not  be  appreciated  with  a  full  or  half-filled  bladder 
It  may  be  felt  if  this  organ  is  completely  emptied.  Not  only  is  the  cal- 
culus driven  toward  the  neck  of  the  bladder  when  it  is  emptied  of  urine, 
l"it  the  hardness  and  weight  are  more  readily  appreciated,  since  it  is 
bfflil  in  the  grasp  of  the  organ,  and  can  not  slip  away  when  the  sound 
Nches  it.     In  some  forms  of  vesical  calculus  the  stone  becomes  partially 

impletcly  enoynfed  in  some  portion  of  the  bladder-wall.  Tlic  calculus 
drop  into  an  abnormal  pouch  in  the  bladder ;  it  may  sink  l)y  a  pro- 
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cess  of  ulceration  into  the  walls,  and  be  partiall 
rounded  by  a  newly  formed  inflammatory  tissue, 
lodged  in  the  ureter  near  its  tennination. 

Again,  a  stone  may  be  caught  in  the  upper  p 
without  being  sacculated.  In  sounding  for  stone  in 
is  not  always  required,  especially  where  there  are  i 
cystitis  and  tenesmus.  In  children  an  anaesthetic 
ployed.  AVhen  the  calculus  can  not  be  felt  after  < 
times  a  successful  expedient  to  introduce  the  finge 
make  upward  pressure  upon  the  base  of  the  bladd 
downward  upon  the  abdomen,  just  above  the  symp 

Vesical  calculus  may  be  suspected  in  a  patiet 
colic,  or  has  passed  by  the  urethra  particles  of  i 
develops  a  cystitis. .  Not  infrequently,  however,  a 
the  kidney  into  the  bladder  without  attracting 
patient.  If  it  lodges  here,  and  increases  slowly  i 
for  months  or  years  without  giving  any  symptoms 
annoyance.  Usually,  however,  when  a  stone  is  pi 
and  smooth  that  it  does  not  afifect  the  mucous  men: 
it  attracts  attention  by  mechanical  interference  wit 
dropping  at  times  into  the  orifice  of  the  urethra,  a 
off  the  flow  during  micturition. 

When  a  stone,  by  reason  of  its  size,  weight,  anc 
cause  cystitis,  frequent  micturition  is  a  prominent  ( 
or  smarting  pain,  referred  to  the  end  of  the  penis,  i 
in  this,  as  in  idiopathic  inflammation  of  this  orga 
is  referred  to  the  scrotum,  i)eni3,  uterus,  and  othe: 
nerve-tracts  in  the  lower  extremities.  In  any  jol 
riding  on  horseback,  or  in  vehicles  without  springs 
the  pain  is  increased.  Tenesmus  is  often  violent  toi 
tion,  when  the  stone  is  grasped  by  the  contractiuj 
almost  always  contains  pus,  and  blood  is  frequently 
with  calculus,  occurs  chiefly  during  the  waking  hoi 
is  moving  about.  It  is  more  apt  to  be  met  with  in  * 
than  in  the  other  varieties.  In  the  rare  instances 
with  villous  growths  of  the  bladder,  haimorrhag 
AVhen  a  calculus  is  of  large  size,  it  may  by  pi*essu 
symptoms  of  disturbance  in  other  organs,  as  the  i 
tum.  Tlie  size  and  character  of  a  stone  in  the  bladd 
be  determined  by  exi)loi*ation  with  the  sound,  as  w 

A  large  stone  is  usually  felt  as  soon  as  the  soul 
tlie  bladder.  The  sense  of  resistance  is  greater,  £ 
I)ro])ortions  may  be  made  out  by  passing  the  mei 
surfaces.  A  small  stone  is  often  with  difficulty  i 
above  the  symphysis  pubis,  and  intra-vaginal  or  i 
not  without  value  in  estimating  the  size  of  a  calculu 
sound  is  sharp  and  clear,  and  if  the  surface  is  rou 
sense  of  touch  conveyed  along  the  instrument,  an 
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tnny  be  suspected,  and,  if  the  patient  is  a  child,  the  suspicion  is  strength- 
ened. Ilffiniaturia.  and  all  the  Hymptoras  of  cystitis,  are,  as  a  rule,  in- 
creased with  this  form  of  calculus.  In  patients  with  the  g*)Uty  or  rheu- 
matic diathesis,  uric-acid  stone  is  the  rule.  The  acidity  of  the  urine  in 
a  measure  excludes  phosphatic  calculus.  In  the  exceptional  instances  in 
which  a  jwrtion  of  the  surface  of  the  bladder  has  become  iucruste<l  with 
the  inorganic  elements  of  the  urine,  this  condition  may  be  determined  by 
the  immobility  of  the  concretion  when  the  sound  is  brouj^ht  in  contact 
with  it.  The  absence  of  a  splierical  cahMilus  can  be  determined  Iiy  digital 
exploration  through  the  rectum  or  v-i^ina,  combined  witli  pivssui-e  from 
above  the  symphysis  pubis. 

Treatment  and  Prognosis. — The  attempts  to  dissolve  vesical  calculi 
by  the  administration  uf  remedies  by  the  moutli,  or  by  solutions  thHjwn 
into  the  bladder,  have  not  met  with  encouraging  success.  While  there 
is  little  doubt  that  the  con-ection  of  a  dyscrasia  which  is  favorable  to  the 
formation  of  stone  may  prevent  or  retartl  the  further  gj-owth  of  an  ex- 
isting concretion,  there  is  no  evidence  to  prove  that  a  stone  in  the  blad- 
der was  ever  removed  by  this  plan  of  treatment. 

The  proper  ti*eatmeut  of  stone  in  the  bladder  may  be  divided  into  the 
curcUiee  and  paUlalite.  To  the  former  belong  the  operatitms  of  liiJiot- 
omy  and  lithoirlty ;  to  the  hitter  are  systematic  medication  and  hy- 
giene, together  with  the  employment  of  all  local  means  calculated  to 
relieve  pain  and  prolong  life.  In  determining  upon  the  proper  method 
to  be  adopted,  the  following  points  should  be  duly  ronsidei*ed  : 

In  male  patients  under  the  age  of  seventeen  the  cutting  operation  is 
preferable,  for  the  reasons  that  (1)  the  caliber  of  the  urethra  is  usually 
too  small  to  admit  of  the  instrumentation  neceasarj'  to  lithotrity  ;  (2)  the 
mortality  rate  after  lithotomy  in  this  class  of  patients  is  very  low— about 
5  per  cent.  After  this  period,  as  between  lithotomy  and  lithotrity,  the 
formej  operation  is  demanded  (1)  in  all  cases  of  stricture  of  the  ui*ethra, 
wliere  the  caliber  of  this  tub«^  is  narrowed  to  such  an  extent  that  the  re- 
jiealed  introduction  of  the  lithotrite  and  washing-apparatus  is  difficult  or 
impossible ;  (2)  in  prostatic  disease,  with  hypertrophy  to  such  an  extent 
that  it  off«>rs  an  impediment  to  the  introduction  of  the  instruments,  and 
renders  the  seiziu-e  of  the  stone  or  fragments  difficult  of  acconiplishuient ; 
(8)  when  the  stone  Is  more  than  one  inch  in  diameter;  (4)  when  it  is  so 
liai-d  (Vixalate  of  lime)  that  it  can  not  be  crtished  by  the  employment  of  a 
reasonjible  tlegree  of  force ;  (fi)  when  chronic  cystitis  and  vesical  intoler- 
ance exist ;  (6)  in  a  patient  suffering  from  any  form  of  nephritis. 

Litlwtrity. — If  the  symptoms  are  not  so  distressing  as  to  demand 
immediate  interference,  from  ten  days  to  two  weeivs  should  be  devoted 
to  the  careful  preparatitm  of  the  patients  It  is  not  only  important  to 
imi)rove  the  general  c<mdition,  but  also  to  accnst^^m  the  urethra  to  the 
introduction  of  the  sound. 

The  instruments  i*e*iuired  are  the  lithotrite  and  an  apparatus  for  wash- 
ing out  the  detritus. 

Of  the  vaiious  crushing-instruments  which  have  been  introdnced,  that 
of  Sir  Henry  Thompson  is  to  be  preferred  (Figa.  682-686).     It  is  com- 
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mendable  for  its  lightness,  strength,   and   smootli   action.      With  tht^ 
heavier  instruments  the  sense  of  touch  is  not  so  delicate  and  acutf.    The 

lighter  lithotrite  is  strong  enoiigli 
to  crush  any  calculus  which  may 
be  safely  removed  by  this  oi)era- 
tion.  Moreover,  it  is  especially 
to  be  commended  for  the  fenes- 
trated jaw  in  the  ft^male  bla^le 
(Fig.  5S2),  which  alhiws  tlie  niaW 
blade  to  pass  entirely  tlirough, 
and  thus  avoids  the  danger  of 
choking  and  foaling.  It  consists 
of  a  male  blade  (Pig.  683),  or  sliding  rod,  which  fits  into  a  fixed  or  female 
blade  (Fig.  584),  which  is  deeply  hollowed  out  for  its  reception. 
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Flo.  fiOS.— Feiwiitratod  jaws  of  TbompMou's  liti)otrit«. 
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Fio.  6$8.— Male  bloda  of  TLompKMi'M  Utliotrite. 


Fio.  564.— F«Dial«  lilade  of  Tbomiwuu's  litbotrite. 

The  seizing  and  crusliing  action  of  the  lithotrite  is  double.  When  tli« 
male  blade  is  earned  through  the  hollow  handle  into  the  slot  in  the  female 
blade,  a  simple  and  rapid  to-and-fro  movement  can  be  execnreil  by  ptish- 
ing  or  pulling  on  the  male  blade  with  the  right  hand,  while  the  left 
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Fio.  C$S.— ThoiDp90U*B  liUiotrite  sdjiUtGd. 

steadies  the  female  blade,  tf>  which  the  handle  is  attaclied.  This  move- 
ment can  be  made  very  effective  in  seizing  the  stone  and  in  cnishing  the 
smaller  fi-agraents  without  taking  the  extra  time  in  sliding  the  catch 
which  tlircnvs  on  the  screw-motion  of  the  instrument. 

When,  however,  a  stone  is  caught  in  its  gnusp  by  the  sliding  move- 
ment just  described,  and  is  so  solid  and  i*esisting  that  a  sufficient  and  safe 
crushing  force  can  not  be  employed,  the  catch  on  the  top  of  the  handle  is 
slipped  upward.  The  sliding  movement  is  now  impossible,  and  the  more 
powerful  screw-motion  substituted.  By  turning  the  wheel  at  the  end  of 
the  male  blade  to  the  right,  the  stone  can  be  felt  to  give  way  under  the 
crushing  forre. 

In  the  removal  of  vesical  calculi  by  this  operation  two  procedures  arc 
recognized,  viz.,  covipleff  and  inromplete  lithotrity. 

In  the  former,  or  Bigelow's  method,  ether  narcosis  is  required ;  the 
stone  is  entirely  crushed,  and  the  fragments  washed  out  at  a  single 
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operation.     In  the  latter,  unmsthesia  is  not  employed  ;  the  nilciilus  is 

only  partially  comminuted,  and  the  fragments  are  left  to  pass  off  with 
the  urine. 

Complete  lithotrity  has  almost  entirely  superseded  the  older  operation. 
It  is  preferable  in  all  cases  where  the  condition  ot  the  patient  justities  the 
risk  of  shock  from  a  capital  operation  under  ether  narcosis. 

Operation. — The  piitient,  being  narcotized,  is  placed  upon  the  operat- 
tag-iahle,  in  the  doi*sal  decrubitns,  with  the  pelvis  raised  about  half  a  foot, 
ly  pilldws  placed  under  the  sacrum.  If  the  bladder  h:i-s  nt.it  V)een  emptied 
jasi  before  the  operation,  the  urine  is  now  drawn  off  and  about  one  pint 
of  tepid  water  injected,  thus  distending  this  organ  and  rendering  the 
mucous  membmne  leas  liable  to  injury  from  being  picked  up  by  tlie  in- 
strument. The  lithotrite,  having  been  properly  warmed,  oiled,  and  tested 
88  to  its  working  capacity  and  strength,  is  now  prepared  for  in  troduction, 
by  sliding  the  male  blade  completely  down  until  its  tip  |>asses  into  the 
fent^tra  of  the  female  bla<le.  As  the  convexity  of  the  male  blade  is 
wrrated,  great  care  must  be  taken  not  to  push  the  rough  surface  beyond 
the  level  of  the  female  blade,  since  the  introduction  of  the  instrument, 
impmperly  adjusted,  would  do  unnecessary  violem^e  to  the  Hoor  of  the 
uivihra. 

A  right-handed  operator  shcuild  stand  at  the  patient's  right  side.  The 
itistraiuent  is  locked  and  earned  into  the  bladder  by  the  same  manojuvres 
!Wpv>u  for  the  introduction  of  the  sound  or  metal  catheter.  When  the 
bak  is  well  into  the  bladder,  it  is  carried  along  the  floor,  with  the  tip 
poinring  upward,  until  it  meets  with  the  resistance  of  the  posterior  wall 
of  the  bladder,  wh(rn  it  should  be  slightly  withdrawn.  The  handle  should 
Dciw  be  elevated,  in  order  to  depress  the  floor  of  the  bladder  with  the  con- 
vexity (tf  the  curve.  Held  fimily  in  this  position,  the  lithotrite  is  opened 
by  withdrawing  the  male  blade  about  two  inches.  The  operator  should 
itor  strike  the  handle  of  the  instrument  with  the  knuckles  or  hand, 
^M  enough  to  carry  the  concussion  to  the  bladder,  in  ordiT  to  dislodge 
ih-^calcuhis  and  allow  it  to  fall  into  the  lowest  jiortion  of  the  organ,  and 
within  the  grasp  of  the  lithotrite,  which  is  now  closed  by  pushing  the 
inale  Made  down.  If  the  stone  is  seized,  it  %vill  be  made  evident  by  the 
failure  to  close  the  blades,  and,  when  caught,  it  shoidd  be  tirmly  held, 
the  srrew-movement  adjusted,  and  the  wheel  rotated  slowly.  Raving 
thus  secured  the  stone,  the  instrument  should  be  moved  to  and  fi-o,  in 
(^Jxler  to  assure  the  ojMjrator  that  the  wall  of  the  bladder  is  not  caught. 
^1  crushing  a  calculus,  the  rapidity  with  ^vhich  it  is  done  should  be  de- 
IttmiDed  by  the  sense  of  resistance  experienced.  It  is  not  safe  to  employ 
'•itte  Bufficient  to  spring  the  blades.  A  stone  which  can  be  safely  crushed 
*fll  ,rield  perceptibly  under  a  few  tums  of  the  screw.  Phosphatic  stone 
^Q  often  be  rapidly  comminuted  without  adjusting  the  screw.  Uric-acid 
'^ciili  re<|uirc  more  power,  while  the  oxalate-of-lime  at  times  can  not  l*e 
'^sheil  at  all. 

If  the  manceuvre  above  described  fails  after  being  several  times  care- 
™ny  repeated,  search  must  be  made  in  other  quarters.  Holding  the 
iQstrumeut  beak  upward,  the  convexity  still  upon  the  floor  of  the  blad- 
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der,  separate  the  blades,  turn  the  shaft  half  over  to  the  right,  and  th<^n 
close  tlie  blades.  If  the  stone  is  seized,  hold  it  steady,  adjust  the  screw- 
motion,  tighten  the  grip  I)y  a  slight  turn  of  the  wheel,  and  carry  the 
instrnraent  back  to  the  middle  line  with  the  beak  jKiinting  upwajtl.  U 
it  does  not  move  freely,  the  indication  is  that  the  bladder  has  been  picked 
np,  and  of  course  the  blades  must  ]>e  separated  and  another  effort  mafle. 
A\*ith  the  instrument  shown  there  is  little  danger  of  this  accident.  The 
same  manceuvre  may  be  tried  on  the  opposite  side.  If  there  is  prostatic 
enlargement,  it  may  be  necessary  to  turn  the  l>eak  dnwTiwanl  into  the 
pocket  on  the  floor  of  the  bladder.  If,  after  a  half-hour's  seaivh,  the 
seizure  has  not  been  effected,  the  operation  should  be  di*tcontinued. 

Wlieu  the  stone  has  been  seized  and  bi-oken  once,  the  same  mana'uvres 
should  be  carefully  yet  rai)i4lly  repeated  until  no  large  jiieces  remain. 
It  will  usually  l>e  found  easy  to  crash  the  smaller  pieces  by  the  sliding 

movement  alone.     The  instrument  should 

nnw  l>e  closed   until  the  blades   have  ihi' 

^^^  ^jF  same  relation  as  wLen  introduced,  and  then 

^f  fiS^M        withdrawn.     The  eracuaior  consists  of  a 

'        A  J^L^       rubber  bulb  capable  of  holding  about  ont* 

pint.  At  the  upjier  end  is  a  funnel  and 
stop-cock  for  filling  and  closing  the  appa- 
ratus. Below  is  attached  a  glass  globe,  in 
which  the  particles  of  stone  gravitate  as 
fast  as  they  are  drawn  into  the  evaouatnr. 
Between  this  and  the  rubber  bulb  i.s  a  fH-c- 
ond  stopcock,  and  a  place  for  attaching  the 
catheter.  It  is  advisable  to  insert  a  piece 
of  rubber  tubing,  about  five  inches  in  length, 
l)etween  the  catheter  and  the  evacuotor.  in 
onler  to  prevent  the  jarring  motion  impart- 

r  ''  ^^         ^^  '®  ^^^^  ^"^^  ^''*^™  being  conveyed  U\  the 

y  /  '^        instmment  in  the  blatlder.    The  cnihetei-s 

i  i  -^^M  '^?-  ^^)  ****  "^'^  different  sizes  and  shajny*, 
\^^^  ranging  from  No.  14  to  No.  2fl,  U.  S.  The 
evacuation  is  much  more  rapid  with  the 
larger  instniraents.  However,  the  urethni 
should  not  be  over- distended.  In  general, 
the  catheters  which  are  only  slightly  curved  near  the  tip,  with  the  eye 
at  the  extremity,  are  preferable.  In  filling  the  bulb,  in  order  to  exclude 
the  air,  the  glass  ball  is  first  detached,  filled  with  clean  warm  water, 
and  readjusted.  Both  stop-cocks  are  now  opened,  the  end  of  the  tube 
closed  with  the  finger,  and  water  poured  into  the  funnel  nntil  the  bulb 
and  tube  are  filled  to  overilowing.  Tlie  cocks  are  then  clnst^,  and  tlie 
instrument  intrusted  to  an  assistant.  The  catheter,  well  oiled*  is  car- 
ried into  the  bladder,  and  as  the  water  is  escaping  the  l*»wer  end  of  the 
nibber  tube  attached  to  the  evacnator  is  slipped  over  the  end  of  the 
instrument.  The  bulb  is  grasped  between  the  thumbs  and  fingers  nf 
both  hands  and  squeezed,  thus  forcing  the  greater  part  of  its  cunteuta 


Fio.  fiSa,— Thnmpf«n'«  improtrod  otbcu- 
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into  the  bladder.  It  is  now  allowed  to  expand,  the  wat«r  rushes  back 
out  of  the  bla<lder  and  brings  with  it  tlie  smaller  particles  of  stone  which 
fall  down  into  the  prlass  sphoi-e.  This  part  of  the  of)enition  may  be 
exi^edited  by  rapidly  half  emptying  the  bulb  into  the  bladder,  and  as 
rapidly  allowing  it  to  expand.  When  it  is  seen  that  panicles  of  tho 
oalcnhis  cease  to  fall  into  the  i-ecei^'er,  the  catheter  should  IfC  withdrawn, 
the  lithoirite  rein  trod  iice<l,  and  a  second  crushing  done.  The  bladder  is 
again  washed  out,  and  these  operations  should  be  alternated  nntil  all 
detritus  is  removed,  unless  alarming  symptoms  should  supeiTene,  when 
of  course  all  operative  measures  should  be  discontinued.  If  the  glass 
receiver  becomes  tilled,  it  should  l>e  detached  and  emptied.  At  times 
particles  of  calculus  become  lodged  in  the  catheter  or  tube,  and  require 
to  be  dislodged  with  a  stylet.  From  one  to  two  houi-s  may  be  allowed 
for  this  operation  from  the  commencement  of  the  anesthesia.  The  prog- 
nosis will  be  more  favonible  with  the  shorter  period,  but  it  is  wiser  to 
pi-oceed  carefully  and  remove  the  stone  thoroughly,  even  if  a  longer  time 
is  required.  The  absence  of  all  fragments  can  be  recognized  by  placing 
the  ear  over  the  bladder  at  the  symphysis  while  the  evacuator  is  being 
worked.  The  click  of  any  fragments  against  the  catheter  can  \ye  dis- 
tinctly heard.  The  introduction  of  a  sound  will  also  determine  the 
presence  of  any  pieces. 

In  the  after-treatment  opium  is  essential  to  relieve  pain  and  tenesmns. 
Citrate  of  potash,  grs.  xx,  three  or  four  times  a  day,  with  Haxseed-te^a, 
will  render  the  urine  less  irritating.  The  8<jft  catheter  may  need  to  be 
etnploj'ed  to  evacuate  the  bladder. 

In  incomplete  Uthotrity  the  crushing  is  done  in  the  same  manner  as 
just  described.  A  fair  degree  of  anjesthesia  may  be  secured  by  the  em- 
ployment of  i-oraine.  The  lithotrite  is  only  inlnnluced  once,  and  not 
more  than  five  or  ten  minutes  are  consumed  in  the  operation.  The 
evacuator  is  not  emplo3-ed,  the  detritus  being  expelled  in  the  act  of 
tirination. 

Cystotoviy  or  JJthotoviy. — Cutting  into  the  bladder  for  the  removal 
of  stone  is  performed  thn»ugh  the  perinfeum  or  through  the  abdominal 
wall,  Just  above  the  symphysis  pubis.  Incision  through  tho  rectum  in 
males  is  no  longer  a  recognized  procedure,  while  the  vesico-vaginal  opera- 
tion is  rarely  indicated. 

Hupra-pvhic  lithotomy^  or  the  high  operation,  is  performed  as  follows: 
The  pubes  should  be  shaved  and  wnshe4i  with  sublimate  solution,  the 
I^lvis  raised,  as  in  lithotrity.  so  that  the  intestines  will  gravitate  toward 
the  diaphragm.  The  bladder  sliould  be  thoroughly  irrigated  with  a 
warm  solution  of  Ivtranc  acid  (grs.  x-  5  ]\  ^tid  from  a  pint  to  a  pint  and  a 
half  of  this  liquid  left  in  rhe  organ,  in  order  to  lift  the  anterior  redupli- 
cation of  the  peritonroum  well  above  the  level  of  the  pelvis.  The  incision 
should  l>e  made  in  the  linea  alba,  commencing  three  and  a  half  inches 
above  the  symphysis,  and  extending  slightly  Inflow  the  upptM*  margin  of 
the  pubic  bones.  All  the  tissues  should  be  divided  down  to  the  anterior 
wall  of  the  bladder,  hpemorrhairp  arrpsted,  the  wonnd  parked  with  sub- 
limate sponges,  and  the  bladiler  again  well  iirigated.     If  any  difficulty 
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is  experioncwl  in  recogiiizing  the  wall  of  this  or^n,  it  can  readily  l>e 
done  by  introdufinj^  a  sctniid  by  the  uri'thra,  and  bringing  the  ix»int  up 
above  the  puiiis^  wlieitj  it  may  bo  fflt.  While  it  is  still  distended,  a 
tt^naoulnm  is  inserted  into  the  anterior  wall,  and  lirraly  held,  while  an 
assistant  introdncres  a  CAiheter  and  empties  the  contents.  A  stout  silk 
lijur.iture  is  nnw  intniduced  thifni^h  the  wall  of  the  bladder  on  either 
side  of  the  tenaculum.  These  threads  serve  as  retraotors  in  controlling 
the  orpin.  The  bladder  should  next  be  incised  parallel  with  the  linea 
alba,  between  the  sutures,  and  for  a  distance  of  about  one  inch  and  a 
half.  If  the  wiuind  is  now  well  dilated,  and  a  jfijood  light  concentrated 
npon  it,  a  full  view  of  the  cavity  of  the  organ  may  be  obtained.  If  the 
incision  should  prove  to  be  too  small,  it  should  be  enlarged.  If  the 
Ijeritoneal  cavity  is  opened,  the  incision  in  this  meml>nme  should  he 
closed  at  once  by  catgut  sutuix's.  The  stone  may  be  located  by  inspec- 
tion or  by  dij^tal  exploration,  and  picked  out  with  an  ordinary  dressing- 
forceps.  Ttie  edges  of  the  wound  in  the  bladder  are  now  carefully 
stitched  to  the  margins  of  the  incision  in  the  integument,  and  a  loose 
dressing  applied.  The  urine  is  discharged  by  the  wound  for  from  tea 
days  to  three  weeks,  when  it  closes  by  gmnulation.  The  continuous 
employment  of  a  catheter  through  the  urethra  is  not  indicated.  The 
immetiiato  closure  of  the  bladder  may  bo  successful  in  some  instances, 
but  involves  far  greater  danger  than  the  operation  first  advised.  It  may 
be  necessary  to  lift  the  bladder  upward  by  the  introduction  of  a  nibber 
bulb  into  the  rectum,  which  is  carried  in  empty,  and  afterward  dLstended 
with  warm  water.     A  Barnes  dilator  can  be  utilized  in  this  pi-ocedure. 

Peri/irifl  litkofomy,  or  the  low  wpendioii^  may  1h3  done  by  tliree 
methods^the  lateral^  bilateral^  and  median,  operations.  X  combina- 
tion of  the  median  and  lateral  incisions  is  sometimes  j>erformed,  and  b 
kuijwn  as  the  mediolaieral  i»i-ocedure. 

hateral  lithotomy  is  thus  performed :  Two  hours  before  the  operation 
the  rectum  should  be  emptied  by  a  free  enema  of  tepid  water,  and  the 
}>erinaeum  cleanly  shaved.  The  patient  should  be  placed  ujwn  the  bark, 
the  sacrum  resting  near  the  edge  of  the  table,  the  thighs  Hexed  toward 
the  abdomen,  slighrly  abducted,  the  feet  l)rought  down  and  secured  to 
the  hands  and  wrists  by  several  tunis  of  a  roller.  Each  leg  is  intrusted 
to  an  assistant,  while  a  third,  selected  for  his  special  fitness,  and  up<)D 

whom  the  duty  of  hold- 
^^^^^^^^^=^^^^^"*^^^      ing  the  guide  devcdves, 

stands    beside    the    pa- 
tient's abdomen,   facing 

Pio.  6M.— FciVttswn'a  guide  for  luleral  lithotomy.  the  Operator. 

If  the  bladder  is  not 
fairly  distended  with 
nrine,  a  Nolaton's  catheter  should  be  inti-oduced.  and  about  a  pint  of 
fluid  injected.  A  Fergusson's  guide,  grooved  latej-ally  (Fig.  *>87),  is  next 
carried  into  tlie  bladder.  The  })robabilities  are  that  the  st<jne  will  be  felt 
by  the  sound.  If  the  calculus  has  been  recognized  within  a  day  or  two. 
and  if  in  the  mean  time  the  urine  has  been  carefully  watched  and  no 
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The  infegnment  and  fa^teiffi  having  been  (Uvidtni,  the  operator  proceeds 
thn»ugh  Ih*?  npi)erhalf  of  Iht^  wound  by  cutting  down  ujxm  the  guide, 
which  mjiy  be  readily  felt  with  the  finger.  \Vhen  this  is  nearly  reached, 
the  groove  in  this  instrument  will  be  made  out,  and,  by  pressing  the  nail 
of  the  left  index-finger  into  it,  the  point  of  the  knife  can  be  guided 
through  tiie  urethral  wall  into  the  groove,  making  an  opening  about  half 
an  inch  in  extent. 

With  the  finger-nail  kept  steadily  in  the  groove,  the  soalx>el  is  laid 
aside,  and  the  long  probe-poiuted  lithotomy-knife  (Pig.  54)  taken  up 
and  its  point  guided  into  the  groove  of  the  guide.  At  this  stage  of  the 
operation  the  sound  is  slightly  lifted  up,  so  that  the  pressure  which  has 
heretofoi*e  been  made  upon  the  floor  of  the  nrethra  will  be  imnsferred 
to  its  r(H>f.  While  doing  this  the  probe-point  of  the  knife  should  be 
firmly  and  steadily  pressed  upward  against  the  instrument,  for,  unless 
this  precaution  is  observed,  it  may  slip  out  of  Us  proper  phjce.  The 
operator  now  seizes  the  shaft  of  the  sound  with  the  left  hand  to  assure 
himself,  by  moving  this  instrument  slightly,  and  ahjo  by  sliding  the 
knife  along  the  groove,  that  the  two  instruments  are  in  actual  contact, 
and  then,  turning  tlie  cutting  edge  of  the  knife  obliquely  toward  the 
patient's  left  side,  and  mor«  nearly  parallel  with  the  transverse  than 
with  the  antero-]K>sterior  diameter  of  the  patient^a  body,  pushes  it  aUnii: 
the  grooved  guide  into  the  bladder.  In  executing  this  manceuvre  if  is 
necessary  to  tilt  the  point  of  the  knife  upward  and  press  it  very  firmly 
into  the  groove  lest  it  slip  out  and  cause  c<mfusion.  When  the  ]>i-ohe- 
point  arrives  at  the  end  of  the  groove  and  catches,  the  inci.sion  through 
the  left  lobe  of  the  prastate  may  be  lengthened  by  pusliing  the  sound 
with  the  knife  in  the  proper  direction.  As  the  incision  is  being  made,  a 
gnsh  of  urine  takes  place.  The  knife  is  now  withdrawn,  the  finger  car- 
ried into  the  bladder,  and  the  stone  located  before  the  sound  is  remove<l. 
The  size  of  the  calculus  should  be  determined,  and,  if  necessary,  the 
lower  portion  of  the  primary  incision  may  be  enlarged.  While  this  is 
being  accomj Wished,  it  is  advisable  to  carry  the  index-finger  into  the 
rectum  to  avoid  wounding  this  gut. 

The  forceps  (Fig.  500)  should  now  be  introduced  and  the  stone  re- 
moved. This  instrument  can  not  always  be  caiTied  in  through  the  wound 
if  the  finger  is  allowed  to  remain,  and  is  at  times  difficult  of  introdiic- 


Fio.  fiOO.— LUIiotomy-lbrcflps. 


tion  without  a  guide.  To  prevent  delay,  the  conductor  (Pig.  fi01>  should 
be  paased  along  the  finger  into  the  bladder  and  allowed  to  remain  after 
the  finsrer  is  withdrawn.  If  the  blades  of  the  forceps  are  now  closed 
upon  the  fiauge  of  the  conductor,  the  instrument  can  be  made  to  slide 
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accurately  along  the  guide  into  the  bladder,  after  which  the  conductor 
should  be  removed. 


O.TfCMtftW-  CO 


Fw.  691. — Soycp  uod  oriDductyr. 

Tn  removing  a  stone  with  the  forceps  two  precautions  are  essential : 
1,  not  to  pick  up  the  wall  of  the  bladder  with  the  c-alculiis ;  and,  2,  not 
to  employ  force  enough  in  grasping  the  stone  to  crush  it. 

When  the  stone  is  grasped,  if  tlie  instrument  (':m  be  moved  freely 
within  the  bladder,  it  is  evident  that  this  organ  is  not  caught. 

With  small  calculi  the  extractit>n  is  easily  accomplished.  When  the 
stone  is  large,  a  certain  amount  of  force  is  justitiable  and  necessary  to 
stretch  the  wound  to  its  utmost ;  but  this  force  should  never  be  used 
unless  the  operator  is  satisfied  that  the  stone  and  jaws  of  the  forceps 


Fw.  IW3.— Oou1v>'^«  litlioelut. 


can  be  brought  through  the  wound  without  serious  injury  to  the  blad- 
der and  prostate.  If  the  stone  can  not  be  extracted  wtiule,  it  should  be 
crushed  with  the  forceps  or  lithoclast  (Fig.  Gy3),  and  removed  in  frag- 


Fio.  6IK).— Lilbotomy-scoop. 

"ments.     The  larger  pieces  may  be  caught  with  the  forceps,  the  smaller 
with  the  scoop  iFig.  593).     A  stream  of  water  should  also  be  forcibly 


Fta.  At)4.— Van  Boren'ii  d^bris-^rtng*. 

thn>wn  in  through  the  wound,  in  order  to  bring  away  any  small  parti- 
cles which  may  have  escu]>ed  uotice  (Fig.  5U4).     Finally,  a  suuud  should 
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be  introdnced  and  search  made  for  a  second  stone  or  any  fragment 

lodged  in  the  mot*e  remote  portions  of  the  bladder. 

Among  the  accidents  which  may  complicate  x*erineal  lithotomy, 

addition  to  that  of  wounding  the  rectum,  which  has  been  mentioned,  ij 

haemorrhage  from  the  artery  i 
tlie  bulb  and  other  vessels 
the  perinseum.  The  ligature 
will  contrf)!  all  superficial  blet^ 
ing,  and,  should  a  deep  ve* 
l>e  divided,  it  may  be  tranafixe 
with  a  tenaculum  and  tied,  nr 
the  hook  allowed  to  remain  in 
the  wound  for  a  day  or  two.  II 
the  oitzing  is  free  and  gener 
an  umbrella-compress  (Fig.  6fi 

should  be  miule  by  tying  a  piece  of  oiled  silk  or  rubber  tissue  to 

canula  or  bongie.     This  is  carried  into  the  wound  and  comjiression  matle 

by  packing  sponges  beneath  the  cloth  which  is  brought  in  contact  witb 

the  bleeding  sm-face. 


Flo.  895. — UmbreUA-oompraw. 
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Fio.  hm.—A  /?,  Biilbf>ii«  portion  of  tLo  urethra,  C,  Bijrht  Uusm!  lob*  of  tlu-  j-iwljit*.  Jf.  The  llB»  (. 
imUioc  in  liiteral  iitbolomv.  l>,  t-'irpu*  (■aveni-mum.  >*,  Bectuiu.  A',  Veaictil*  »etpitulit.  V.  ^ 
Uultuvwi.     L,  Artur/  of  lb«  bulb.     (AOvr  MacIlm.) 

The  after-trentmeut  of  lateral  lithotomy  is  simple.     The  wound  Is  le 
open  and  unmolested.     The  urine  passes  through  this  for  a  few  days  i 
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weeks,  and  gradually  resumes  the  urethral  chaimel  as  the  incision  closes 
bj-  j^rjinulation.  In  some  cas(\s  the  urine  i)asses  through  the  urethra  un- 
interruptedly.   The  patient  should  remain  in  bed  for  two  or  three  weeks. 

The  anatomical  relations  of  the  parts  involved  in  this  operation  are 
shown  in  Fig.  596. 

liilaieral  LUkfifomy. — In  performing  this  operation  a  curved  Incision 
is  made,  beginning  half-way  between  the  tuberosity  of  the  ischium  and 
the  auus  on  one  side,  and  terminating  at  a  corresponding  point  on  the 
other.  The  incision  crosses  the  median  niph6  of  the  porinjeuni  from  one 
half  to  three  quarters  of  an  inch  in  front  of  the  anus.  The  guide  used 
in  this  operation  should  be  grooved  deeply  in  the  middle  of  its  convex 
surface.  As  soon  as  this  instrument  is  reached,  the  urethra  is  opene<i  in 
the  membranous  portion,  and  the  finger-nail  carried  into  the  groove  on 
the  sound.  The  bisector— a  pi-obe-piiintetl  two-edged  lithotome — is  in- 
troduced by  sliding  the  tip  of  the  instrument  along  the  nail  into  the 
groove.  The  operator  now  takes  hold  of  the  staff,  depresses  the  handle 
of  the  bisector,  and,  keeping  the  probp-point  in  the  groove,  pushes  the 
knife  into  the  bladder  directly  in  the  median  line.  In  this  operation 
the  prostate  is  divided  equally  on  both  sides  of  the  urethra. 

Median.  Lithotomy. — The  position  of  the  patient  is  the  same  as  in 
the  two  preceding  oi>erations.  The  best  staff  or  guide  is  that  of  Prof. 
Little  (Fig.  597),  wliich  haa  a  deep,  wide  groove. 


W 
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Fi».  nr.— LUtle'i  lilbotomy-KtaA. 


It  is  introduced  and  held  in  such  a  position  that  the  shaft  is  perpen- 
dicular to  the  plane  of  the  body,  the  tip  well  in  the  bladder,  with  thf 
convexity  of  the  instrument  i)ressing  lirmly  and  steadily  toward  the 
perinjcum.  The  finger  is  now  carried  into  the  rectnm  in  order  to  guard 
against  puncture  of  the  anterior  wall  of  this  organ.  The  knife  (Fig.  53) 
is  entered  just  ab(Mit  a  half-inch  anterior  to  the  anus  in  the  median  line, 
the  edge  of  the  blade  directed  upwai*d,  and  is  i)ushed  straight  inward 
until  the  point  strikes  into  the  concavity  of  the  groove  in  the  staff  at 
tht*  antprior  limit  of  th^  jyrostate.  It  is  then  made  to  cut  forward  and 
upwnrd  until  the  membranous  portion  is  divided,  and,  as  it  is  with- 
drawn, the  incision  in  the  perinieum  is  lengthened  in  all  about  one  and 
a  half  inch.  The  finger  is  now  introduced,  the  s(»und  withdrawn,  and 
the  wound,  prostatic  jiortion  of  the  urethra,  and  neck  of  the  bladder 
dilated  until  the  atone  can  be  felt  and  extracte<l  with  a  slender  forceps. 

Of  the  f(Kir  methods  of  cutting  for  stone  just  described,  the  lateral 
and  aupra-pubic  operations  are  preferable.     The  bilateral  procedui'e  ia 
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at  this  time  rarely  performed.  In  the  extraction  of  an  ordinary  sione 
the  incision  through  one  lobe  of  the  prostate  will  be  sufficient.  When 
tht»  calculus  is  so  lar^e  that  a  wider  incision  is  required,  the  right  lube 
may  be  readily  incised  through  the  lateral  wound.  The  median  ojitn- 
tion  is  objectionable  on  account  of  the  danger  of  injuring  the  prostate 
and  neck  of  the  bladder,  in  the  necessary  dilatation,  op  in  elTorts  at  t^xTra^ 
tion.  It  is  only  applicable  to  the  removal  of  the  very  ftuiallest  raU'uliin 
children  or  youths  in  whom  a  lithotrite  and  evacuating-cathet«>r  can  not 
be  introduced.  Even  in  this  class  of  cases  the  lateral  oi>eration  shoiilil 
be  given  the  preference.  The  supra-pubic  incision  has*  within  late  years. 
becijme  a  more  popular  oiieration.  It  is  applicable  (1)  when  the  stone 
is  of  large  siz<» — fn)ra  one  and  a  half  to  two  inches  and  over  in  diame- 
ter—the removal  of  which  by  a  perineal  incision  would  involve  an  ex- 
tensile incision  or  laceration  of  the  neck  of  the  bladder  and  ]ipostate; 
(2)  where  the  calculus  is  IfHlged  high  up  liehind  the  pubes,  either  witli 
or  witlumt  enlargement  of  the  pmstate  and  concentric  hyj»ertropliyof 
the  neck  and  base  of  the  bladder,  since  in  these  condili<ms  astctnecao 
be  reached  through  the  perina^um  only  at  great  depth  and  with  miirli 
difficulty.  On  the  other  hand,  it  is  readily  found  through  a  snpra-pnhic 
incision.  The  high  oi)eration  is  indicated  in  deformity  of  the  pelvis, 
with  narrowing  of  the  inferior  strait.  The  difficulty  and  danger  of  iltb 
procedure  are  increased  in  corpulent  and  fat  persona. 

Sfone  in  the  Bhulder  of  Females.— Y^^XqvlX  c^ilculi  are  not  met  with 
in  females  as  frequently  aa  iu  male? .  Many  conditions  which  con- 
duce to  the  lodgment  or  formation  of  stone  in  the  male  bladder.  iiD(i 
are  common  in  this  sex,  are  either  impossible  to,  or  rarely  <x*ciir  \% 
females.  Among  these  causes  may  be  mentioned  hyx>ertrophy  of  tltf 
prostate  with  obstruction,  and  chronic  cystitis  and  organic  stricture  of 
the  urethra. 

Another  explanation  of  the  comparative  infreqnency  of  stone  in  fe- 
males is  the  short  and  dilatable  urethra,  allowing  the  eftcape  of  nianv 
small  concretions  which  in  men  would  lodge  in  the  cul-de-sac  behind  the 
j)rostate.  The  symptoms  do  not  differ  from  those  given  in  stone  in  the 
bladders  of  males.  Tlie  diagnosis  rests  up<m  exploration  with  asearcbet, 
combined  with  digital  exploration jper  nagiuam.  and  direct  pressowoTtf 
the  pubes. 

Treatment.— TXie  large  majority  of  calculi  found  in  the  bladdm  ^ 
females  may  be  readily  removed  by  Utholrity.  The  short  and  distensi- 
ble urethra  permits  of  the  introduction  of  the  largest  evacuating-calbfr 
ter,  and  greatly  facilitates  the  operation.  The  crushing  opemriun  i> 
preferable  in  small  stones  to  the  older  method  of  dilatation  or  divulsico 
of  the  urethra  and  extraction  in  mass  by  forceps.  A  much  larger stoo* 
may  be  crushed  and  removed  from  the  female  bladder  than  can  poasiMf 
be  done  from  the  male  organ  within  the  limit  of  safety  at  a  single  nitra- 
tion. When  lithotomy  becomes  necessary,  the  ofM-nitor  musft  <!li"<** 
between  the  vesico-taginal  and  snpra-pitbic  mci^xon.  In  the  formers 
second  operation  for  vesico-vaginal  fistula  is  essential.  In  mw  tht"t«i' 
tient  is  very  fat,  the  low  operation  will  l>e  iidvisable.     In  onliuaiy  ^a't- 
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jects  the  s^ipm-pubic  operarion,  carefully  and  proi>erIy  done,  offers  the 
best  prosjiect  of  speedy  relief. 

Foreitjn  Bodies. — Foreig^u  substances  in  the  bladder  ai-e  usually  intro 
dnced  through  the  urethra.  LesH  frequently  they  pass  through  the  walls 
of  this  orpin,  as  in  gunshot-wounds,  etc.  In  exceptional  instances  for- 
ei^  matter  finds  its  way  into  this  organ  through  a  fecal  or  vaginal  fistula. 
In  several  cases  of  this  cliaracter  worms  have  escaped  from  the  intestines 
and  found  an  exit  through  the  urethra. 

The  symptoms  are  usually  those  of  stone  in  the  bladder,  with  cystitis 
in  a  varying  degree.  The  diaguosis  may  be  evident  from  the  history  of 
an  accidental  or  intentioniU  intrmluction  of  the  foreign  substance.  The 
matter  can  usually  be  recognized  by  the  searcher.  If  a  few  weeks  have 
elapsefl,  the  substance  will  probabh*  be  coated  with  a  deposit  of  urinary 
salts,  and  will  impart  to  the  sonnd  the  grating  or  click  peculiar  to  stone. 
The  treatment  consists  in  removal  of  the  offendiug  substance  as  soon 
'as  ptjsaible.  If  it  is  small,  round,  and  smooth,  it  may  be  extracted 
through  the  urethra,  with  the  lithotrite.  For  this  purjxjse  the  smallest 
instrument  should  be  employed.  If  it  is  too  large  to  be  brought  out  in 
.  mass,  it  may  be  chopped  up  or  crushed,  and  then  extracted  piecemeal, 
I  in  the  jaws  of  the  lithotrite.  or  washed  out  through  the  evacuator. 
I    Fig.  508  represents  an  English  gum  catheter  which  was  removed  in  this 

Fin.  6B8. — Gum  caUteter  fviuovikI  Irum  thu  bluJUi-r  L/  Lbu  litLuLriUi.    1.TI1U  ftutlior'a  case.) 

manner.  The  two  larger  pieces  were  grasped  by  the  end  and  drawn 
out ;  the  remainder  was  caught  in  the  lithotrite,  and  brought  out  one 
piece  at  a  time. 

When  the  sul)stance  is  so  large  or  of  such  a  shape  that  it  can  not  with 
safety  be  brought  through  the  urethra,  cystotomy  is  imperative.  In 
determining  upon  the  method  of  opening  into  the  bladder,  the  same  rules 
will  apply  as  given  for  lithotomy. 

T/ie  Prosfafe  Bodi/.—l>\fieti^e  of  the  prtistate  is  almost  always  a  con- 
dition of  adult  life.  This  organ  is  rudimentary  in  childhood,  and  while, 
from  direct  injury,  as  in  catheterization,  lithotomy,  or  any  form  of  vio- 
lence, or  by  the  extension  of  any  of  the  nirer  forms  r)f  dise-ase  which 
affect  the  bladder  or  urethra  of  children,  this  body  may  be  involved,  it 
only  assumes  its  tnie  importiince  after  it  has  taken  on  its  functional 
activity. 

Prostatitis, — Inflammation  r)f  the  i)rostate  may  be  partial  or  complete, 
as  well  us  acute  and  chruuic.     It  may  affect  the  epithelial  and  glandular, 


598 


?o( 


or  muscular  and  connective-tissue  structure  of  this  complex  organ.  Pros- 
tatitis rarely  ori^nates  in  the  substance  of  this  body,  beins  usually 
involved  by  extensiim  of  an  inflammation  from  the  bladder,  urethra,  or 
other  organs  and  tissues  in  ils  immediJite  neighborhood.  Urethritis, 
cystitis,  epidydimitis,  and  proctitis  are  among  the  more  common  causes 
of  prostatitis.  To  these  may  be  adde<l  excessive  venei^^  excitement,  all 
forms  of  traumatism,  whether  by  violence  applied  to  the  re<'t;d  or  |)erineal 
regions,  or  by  instruments  in  the  urethra,  and  the  presence  of  calcareous 
or  amylaceous  concretions. 

The  ^yviptwns  are  usually  well  marked.  Pain  in  the  acute  form  vi 
inflammation  is  usually  intense  and  burning  in  character.  There  is  a 
sense  of  fullness  and  throbbing  in  the  organ.  With  the  finger  in  the 
rectum  its  enlargement  may  be  appreciated,  together  with  abnoi-mal  heat 
and  throbbing  of  the  arteries  along  its  base.  Pain  is  increased  by  direct 
pressure  in  the  perinteum  or  rectum,  and  also  in  the  act  of  urination. 
Fever  is  present  in  proportion  to  the  severity  of  the  local  process.  Sup- 
puration and  the  formation  of  abscess  are  usually  imlicated  by  exaceriiu- 
tions  of  tempeniture  and  by  interfei*ence  with  micturition. 

The  first  indication  in  the  treatment  of  this  painful  affection  is  rest  in 
the  recumbent  posture.  The  bowels  should  be  kept  opt-n.  The  ice-bng 
tx>  the  periniruni  will  be  found  agreeable  and  of  value.  If  ivtentioD  of 
urine  occurs,  it  should  be  relieved  by  the  use  of  the  smaller  soft  catheter. 
Supra-pubic  aspiration  may  be  demanded  in  severe  oaaesu  Scarification 
of  the  perintpum  and  the  application  of  cups  are  highly  recommended  as 
local  meiisures.    If  abscess  exists,  it  should  be  evacuated  by  the  aspirator. 

Rupture  may  ocmr  into  the 
un^thra,  or  the  nbscess  may 
find  an  opening  thrtmgh  tht? 
perinjcnm  or  reetum. 

liyp€Ttraphy,—G\iT<mc 
progivssive  enlargement  of 
the  prostate  occui-s  in  ahont 
one  third  of  all  males  who 
live  through  the  j)erio(l 
fn)m  fifty  to  seventy-live 
years  of  age.  The  inoreaw 
in  vohime  is  not  a  true  hy- 
perplasia, for  the  glundulur 
functions,  as  well  as  the 
miiscular  ix)wer  of  the  or- 
gan, denv^se  with  the  hy- 
pertrophy. In  some  por- 
tions of  the  mass  the  mns- 
cular  tissue  is  increased, 
but  the  hulk  of  the  enlat^ 
ment  is  due  to  the  presence 
of  newly  formed  connective 
tissue.    The  induration  isio 
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no.  099.— Loagitnidinnl  Motion  of  lirpertropbied  ukmcou,  in 
B  patiwi  Mventy-four  vcan  or  air«  ;  nhnwini;  «  fulMi 
IMUsacQ  Rinneled  by  a <7itUiiUtr.  h.  V\w  of  tranitvcnto  wxs 
tiflO  Hhoirn  tn  Fi>[.  d<X).  (i,  Ducc  of  re»icuU  ■etniiulu.  (At- 
(or  Socio./ 
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Fiti.  6Wi. — TninKVonv]  wpction  through  the 
c«nt«r  of  tb«  proetrtttf  of  •  |>«iUciu 
Bt-Tontj -foor  ycirs  old.  Ujiwrtroplij 
of  (oum'vt)  jft'ara'  duration,  w,  Ire- 
tlin.    l,  Ciiput  gaUioAiniiniit.      >>»-- 
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ton  to  the  excess  of  tlie  new  lissne  over  the  nontiiU  muscular  and 
iilolar  elements.  In  some  instuiices,  though  rai-ely,  the  glandular 
lenis  are  increased;  but  this  is,  in  great  probabilitj',  only  obsen'ed  in 
farlier  Htages  of  hypertrophy,  befoiv 
coVnective-tiasne  elements  are  in  suf- 
Nt  quantity  to  oause  atrophy  uf  the 
gisndular  apjiaratus.  Tbe  enlargement 
Bay  be  local  or  general.  In  general  hy- 
pertrophy, while  the  increase  in  size  is  in 
ill  dirvt'lions,  it  i.s  more  marked  in  the 
posterior  portions,  where  it  encroaches 
upoQ  the  neck  of  the  bhxdder.  Not  in- 
frequently one  lateral  lobe  is  greatly  eu- 
hrged,  or  tbe  hypertrophy  may  be  cen- 
tral resulting  in  the  development  of  a 
middle  or  third  lobe,  which,  by  progres- 
sive enlai^geiuent,  nut  only  changes  the 
wis  of  the  ntinnal  uretbni,  hut  occludes, 
in  a  variable  degree,  the  outlet  of  the 
bladder.  This  last  condition  is  well  shown  in  Fig.  599,  and  that  of 
general  hyi>ertrophy  of  the  muscular,  librous,  and  glandular  tissues, 
•Ith  narrowing  of  the  urethra,  in  Fig  600. 

Symptoms. — The  increase  in  size  is  usually  so  gradual  that  the  condi- 
tioDof  h3^>ertrophy  does  not  attract  the  attention  of  the  patient  until 
interference  with  the  flow  of  urine  occurs.  As  a  result  of  retention  the 
blwlder  is  distended,  the  contractility  of  its  muscular  walls  is  diminished, 
tod  chronic  cystitis  inevitably  ensues.  The  changes  which  take  place  in 
this  organ — thickening  of  the  walls,  occasional  sacciUation*  the  formation 
irf  calculi,  dilatation  of  the  uretei*s,  etc. — have  been  given.  In  severe 
cuses  the  functions  of  the  rectum  may  be  interfereil  with. 

Tlie  diagnosis  may  be  determined 
by  the  presence  of  the  symptoms 
jnst  given,  by  digital  exploration  by 
the  rectum,  and  the  introduction  of 
a  souiul  or  bougie  by  the  urethra. 

The  ireaimeni  is  chiefly  pallia- 
tive. When  recognized  early  in  its 
history,  every  source  of  irritation 
should  be  removed  from  this  organ. 
The  bowels  should  be  kept  o]ien, 
the  irritability  of  the  urine  dinun- 
ished  by  the  atlministration  of  alka- 
line diluents,  and  all  venereal  ex- 
citement prohibited.  In  those  af- 
fected with  gout  or  rheumatism, 
jiulicions  diet  and  medication  may 
arrest,  or  at  least  retard,  the  prog- 
ress of  the  disease  in  the  prostate. 


dOI. — Rh«wtnir  the  relitioTU  of  tho  floor  of 
Um  bladder  to  th«  proMotio  arathre  in  the 
ttomuil  onnditioii  nf  this  bod)^.  The  tihstlo 
U  fi'Ctl   fnnu  tht.'  ^jaruIntoTy  duct  tlitu  the 

aniluM.    (After  fioclu.) 
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When  symptoms  nf  obstruction  to  the  escape  of  urine  supervene,  oper- 
ative intvrferenco  is  frequently  calle<l  for.  If  the  hjT*)ertroj>hy  is  geu- 
eral,  and  the  caliber  of  the  urethra  is  encr«_iarhed  upon,  dilatation  t-y 
means  of  the  olive-pointed  French  bougies  or  the  conical  steel  sounds 


Fifl.  COS. — ^TTrportnplif  of  tlio  pranuto,  aihon-itif  the  iiijriniiHitTinl  dewlopnwnt  of  tlw  midilli  w  lUid 
lobe,    an,  Opcaiogt  or  untci*.    (After  Socin.) 

may  be  requii-ed.  AVhen  the  enlargement  is  chiefly  in  the  posterior 
portiiins  of  tlie  oi>riin.  dilatatinn  is  not  indicated.  Jn  order  to  prevent 
cystitis,  it  is  important  tliat  every  effort  should  be  made  to  thoruugkly 
empty  the  bladder  at  each  act  of  urination. 

Tlie  relation  of  the  urethra  to  the  base  of  the  bladder,  in  the  normal 

condilion  of  the  prostate.  Is 
well  shown  in  Vip.  Gol.  The 
impediment  to  the  complete 
evacuation  of  the  bladder  in 
enlargement  of  the  |K)sterior 
and  middle  portions  of  this 
\hk\j  may  be  more  readily 
undersifKKl  by  ivferrin^  to 
Kijrs.  002  and  (503. 

If  the  sittin;/  or  standing 
|>03tnre  is  maintained,  if  ia 
evident  that  a  certain  quan- 
tity of  urine  will  r<^main  ia 
the  eul-dt-sa^^  hehind  the 
pn>state,  even  if  the  ball- 
valve  foi-mwl  by  the  hyper- 
trophied  middle  lobe  is  held 
back  by  the  catheter.  In 
many  cases  this  difficulty 
may  l)e  overcame  and  Ijenefit  gained  by  evacuatint?  the  bladder,  with  or 
without  the  catheter,  iu  the  knee-shoulder  position.     The  inti-odaciion 


Fid.  003.— ADtcTo-ppBtcrior  Bpction  of  the  Mune  ipeetacn. 
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of  the  catheter  in  prostatic  hypertrophy  is  such  an  important  feature  in 
the  ti*eatment  ot  this  disease,  and  at  times  is  surrounded  with  such  diffi- 
culties, rhat  it  hecomea  important  in  each  case  to  study  the  condition  of 
the  neck  of  the  bladder  and  urethra,  to  determine,  with  as  much  accu- 
racy as  possible,  the  deviation  of  this  channel  frtim  the  normal. 
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Vkot  904.— Tha  ooraul  iiretlini  o(  a  tnnlo  nOult.    Kmm  n  froran  wctiiMi. 

(Att«r  Braua«.) 


Gcdu<;c<l  iVom  Cfe  *uDe. 


The  normal  curve  of  the  urt^thra  is  shown  in  Figs.  GtM,  605.     "WTien 
hypertrophy  of  the  prostate  occurs,  the  distortion  is  practically  an  elon- 
gation  and   exaggeration   of    the 
natnral  curve  from  the  triangular 
ligament  back  to  the  opening  into 
the  bladder  (Figs.  000,  607). 

In  the  exploration  an  olive- 
pointed  l)lack  French  catheter,  in 
size  about  No.  14  ^U.  S.  scale),  will 
be  found  to  be  a  safe  and  satisfac- 
tory instrument.  Tf  warmed  and 
oiled,  it  will  usually  pass  t(i  the 
neck  of  the  bladder  without  resist- 
ance, and,  in  a  majority  of  in- 
stances, the  obstruction  may  be 
overcome  by  pushing  steadily  upon 
the  catheter.  No  hai-m  can  arise 
from  this  procediu-e.  Tf,  however, 
the  bladder  Is  not  entered,  the  in- 
strument should  be  withdrawn,  armed  with  the  wire  stylet,  bent  to 
suit  the  cun*e  of  the  deep  urethra,  and  again  introduced.  A  careful 
degree  of  force  may  now  be  employed  to  overcome  the  obstruction. 


Fio.  »W)5.— Tlie  imitnrt   pwiinff  amtind   th«  nf>rnijil 
curve  vf  tljo  urolkni.     (AAor  Van  Burcn  oihI 
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but  undue  violence  must  he  avoided.     The  distal  end  of  the  catheter 
and  stylet  should  be  well  depressed  in  the  effort  to  pass  by  the  obstiac- 


Fia.  603.— Tbtt  chon^  in  tlie  direction  ortho  urcthncAOMd  ^  hfpatrophf  ortho  pnMnU^.    (After  Socio.) 

tion.  11  the  manoeuvre  is  successful,  the  stylet  is  withdrawn,  leaving 
the  catheter  iu  position  until  the  bladder  is  emptletl.  If  the  intri>- 
duction  can  not  be  effected,  supra-pubic  aspiration  mny  be  done,  and 

the  patient  should  be  put 
to  Ix^d  and  narcotized  with 
n»orphia.  Under  the  qniet- 
inn;  influonco  of  this  rem- 
e*ly  spasm  of  the  must*ii- 
lar  fibers  of  the  prostate 
and  vesical  nwk  is  nllayeil, 
frequently  resulliug  in  tcni- 
jwrary  relief  from  reten- 
tion. Its  value  can  scarce- 
_  y-  ly  be  overestimated  in  tlj*^ 

"■^Sj- — ^^/  management    erf     obstinate 

i^^^  cases  of  retention  nnd  cya- 

t'm.  W7.— fihnwin?  the  iiiiTf««i  iu  tliA  etir\c  of  the  urethra       titlS  caUSed  by  prOStatJC  by- 
in  i>n>-t(t('n.'   iivi'crtr-'j'hy.  nml   the  n«t.'«ri^it>"  ol"  a  Ir^i^r  ■. 

curve  in  iha  «iui«»r.    (Alter  Van  Buren  and  Kti}oft.>  pertTOpUJ. 
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The  propriety  of  operative  interference,  Iwyond  outlieteriaitioa  or 
puncture  of  the  bladder,  may  be  entertained  in  a  certain  proportion  of 
cases.  AVhen  the  obstruction  is  due  to  hyj)ertroithy  of  the  middle  lol)e 
(Figs.  602,  603,  and  606),  relief  may  be  obtained  by  the  operation  of  Mer- 
cier.  The  excisor  is  shown  in  Fig.  GOO.  In  con- 
struction it  resembles  the  Hihotnte,  with  the  ex- 
ception that  the  beaks  are  shorter  aud  are  not 
serrated.  The  mechanism  of  the  instrument  is 
?iically  the  stime.  The  operation  is  performed 
faa follows:  The  kiutome  is  closed,  niled,  and  car- 
ried into  the  bladder,  which  should  be  fairly  dis- 
tended. The  operator  should  move  the  instrument 
about  freely,  and  turn  it  on  its  axis,  in  order  to  be 
assured  that  it  is  well  within  the  orgau. 

H   Fia.  008.— 

I  It  is  then  withdrawn,  with  the  beak  pointing 
upward,  until  it  is  felt  to  be  arn'sted  at  the  oj>en- 
in^  into  the  m-ethm.  While  in  this  position  the 
■  blades  are  separated  a  half-inch,  the  instrument 
forced  to  one  side  (rhe  patient's  right),  then  stead- 
ily turned  to  the  left  ami  closed.  If  the  obstruc- 
tion is  seized  by  this  manopuvre  the  screw-move- 
ment is  adjusted  and  the  part  grasped  is  cut  oft 
and  withdrawn  with  the  closed  instrument.  Mer- 
ger's procedure,  althongh  not  frequently  per- 
forme<l,  lias  met  with  a  success  which  justifies  its 
repetition.  In  well-selected  cases  it  can  not  but  be 
useful,  and  when  the  urethra  and  bladder  are  care- 
fully accustomed  to  the  use  of  a  catheter,  it  gives 
I  little  i)fiin  or  inconvenience.  The  employment  of 
an  anieoithetio  is  not  itidicated,  the  sensation  of  the  patient  being  of 
value  in  aiding  the  surgeon  to  determine  when  the  tissue  is  grasped. 
In  hopeless  cases  of  cystitis  resulting  from  obatniction  of  the  urethra, 
l)rostatic  hypertrophy,  cystotomy,  with  the  eslablish 
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manent  urinary  fistnia,  may  become  necessary.     The  various  method^^ 
lierformin^  this  operarion  have  already  been  described. 

Proatatorrkcea.— Chrome,  pmsiaiitls,  or  catarrh  of  the  prostate,  /^^ 
majority  of  cases  follows  an  acute  inHammation  of  this  organ.    Its  c\iy 
cause  is,  therefore,  an  extension  of  a  cystitis  or  urethritis  to  the  t-pj. 
thelinl  lining  of  the  glandular  portions  of  this  body.     In  a  certain  jiw- 
portion  of  cases  it  ori^nates  as  a  subacute  inflammatory  process  Jocarrti 
in  the  glandular  substance.     It  is  in  this  form  most  frequently  sft-nic 
>»'eak,  scrofulous,  or  tubercular  adults  about  the  period  of  puberty. 
Prostaton-hnea  is  a  symptom  of  general  hypertrophy  of  this  organ  in 
the  earlier  stJiges  of  enlargement,  gradually  (liniinisldng  as  the  connt-it. 
ive-tissue  hyjierijlasia  encroaches  upon  and  destroys  by  compressiyn 
the  glandular  apparatus. 

The  leading  symptom  of  this  disease  is  the  discharge  of  a  small 
quantity  of  bluish-white  fluid  fn>m  tht»  meatus.  It  is  noticed  paitini- 
larly  by  the  patient  before  tlie  first  micturition  in  the  morning,  havb-: 
accumulated  during  the  night.  A  drop  or  two  may  be  squeezed  froni 
the  uivEhm  by  pressure  along  the  under  sui*face  of  the  i>euis  from  the 
perinfpum  forwanl.  It  is  carried  out  with  the  first  flow  of  urine,  ami 
if  not  obsen'ed  jn-eviously,  usually  escapes  notice.  In  the  severer  ty]« 
of  cases  the  prostatic  fluid  may  be  seen  immediatply  after  urinarinir 
or  during  the  inten-als  of  micturition,  as  a  bluish  mucus.  moifitcD- 
ing  the  meatus  and  prepuce,  and  slightly  tenacious  and  stringy  when 
wiped  off.  This  fluid  is  also  frequently  observed  when  the  oom^tiH 
of  the  rectum  are  discharged,  especially  if  the  faeces  are  hard  and  full)' 
formed.  Prostatorrhcea  occurs  in  excessive  or  prolonged  veneival  ex- 
citement. 

The  diagnosis  of  this  affection  depends  upon  the  exclusion  of  ajwr- 
matoiTlio>a  and  urethritis.    The  symptoms  of  spermatorrhopa  are  in  gen- 
eral so  siniiliir  to  those  of  prostaton-ha^a,  that  a  positive  diflFerentiatit'ii 
can  only  be  made  by  microscopical  examination.     The  fluid  whii'ht.*^ 
capes  may  be  examined  alone,  or  the  first  ounce  f)r  two  of  urine  passe*! 
after  a  ciimpanitively  long  interval  in  urinating  may  be  caught  in  as* 
rate  vessel,  allowed  to  settle,  and  a  drop  of  the  sediment  placed  « 
the  slide.     The  presence  of  spermatozoa  will  confirm  the  diagnosis 
spennatori-ha>a.   The  urine  first  passed  after  a  discharge  of  semen  shui 
not  be  examined,  since  under  such  conditions  the^se  elements  are  fo 
in  perfectly  normal  subjects.     In  differentiating  between  prostat<>rrli 
and  gleet,  the  exploration  of  the  urethra  will  be  necessary.     The  abw 
of  a  stricture  or  of  marked  tendeniess  in  the  canal  in  front  of  the  p] 
tatic  portion  will  exclude  urethritis,  with  the  exception  of  a  rare  f^i 
of  chronic  follicuhir  urethritis,  which,  as  will  be  seen  further  on.  tniiy 
or  may  not  be  preceded  by  a  gonorrh(ea  or  stricture.     In  foUirnbr  iirj^ 
thritis,  tendeiness  Is  not  marked.     If  a  large-sized  bulbous  wire  lioii.«5^ 
is  carried  back  to  the  membranous  portion  of  the  urethra,  and  is  th^n 
witlidrawn  while  the  m-ethra  is  held  in  close  contact  with  it,  the  jvll"*- 
ish-white  tiakes  or  plugs  of  cheesy  material  will  be  squeezed  out  of  llw 
follicles  and  be  seen  adhering  to  the  bulb. 
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Treatment — The  correction  of  any  diathesis  which  predisposes  to  a 
catarrhal  condition  of  the  mucous  membranes  is  an  important  step  in 
the  genej-al  ti-eatnient  of  prostaloirhoea. 

Among  the  hical  measures,  distentittn  of  the  prostatic  urethra  hy  the 
intro*iuction  of  steel  sounds,  is  advisable.     The  larger  sizes  should  be 


Fio,  filO. — Van  Buren*a  capped  aouad. 

employed,  and  if  the  meatus  is  so  narrow  tllat  it  will  not 
admit  No.  20  or  21  (U.  S.),  it  should  be  incised  up  to  this 
I>oiut  as  a  preparatory  measure.  When  stricture  exists, 
internal  uretiirotomy  sho^Ud  be  performed.  The  dihitiilion 
may  be  commenced  with  No.  17  and  increased  to  No.  21  at 
a  single  operation;  or,  if  the  procedure  is  atriTirlfd  wiih 
l^iain  of  a  severe  nature,  the  lai^er  numbers  muy  be  n^^d  at 
the  third  or  fourth  introduction.  The  point  of  the  sound 
should  not  be  carrie<l  farther  than  the  neck  of  the  blad- 
der, which  is  between  seven  and  eight  inches  from  the 
meatus.  The  operation  should  be  repeated  from  two  to 
thiv**  times  a  week — not  often  enough  to  cause  a  general 
urethritis. 

Local  medication  is  at  times  of  great  value.  The  cupi)ed 
sound  (Fig.  010),  which  consists  of  an  ordinary  instrument 
with  fn)ra  six  to  eight  8poon-shape<i  depressions  just  be- 
yond the  curve,  is  a  valuable  instrument.  In  emjiloying 
it,  a  stitf  salve  must  be  made  by  mixing  the  medicine  re- 
quire<i  with  simple  cerate.  Laixl  melts  too  rapidly,  and  is 
therefore  objectionable.  The  cups  are  lilled  just  to  the  level 
of  the  surface,  the  instrument  thoroughly  lubricated  and 
rapidly  carried  down  to  the  prostate,  where  it  is  allowed 
to  remain  for  several  minutes,  until  the  heat  of  the  part 
melts  the  salve.  Tannic  acid  (grs.  x-xx,  or  xxx  to  5j)  or 
acetate  of  lead  or  nitrate  of  silver,  in  proper  proportions, 
may  l>e  thus  emphiyed. 

Another  metliod  is  the  introduction  of  silver  nitrate  or 
other  escharotics  or  astringents  by  means  of  the  canulated 
sound  <Kig.  611),  which  consists  of  a  metal  tube  shaped  like 
a  catheter,  through  whi(;h  a  stylet-piston  jjlays.  A  suiE- 
cient  quantity  of  the  ointment  is  phired  in  the  cylinder 
near  its  open  end,  and  the  piston  inti-oduceii.  When  the 
tip  of  the  instrument  arrives  at  the  prostate  it  is  emptied 
by  forcing  the  jjiston  down,  at  the  .same  time  slightly  with- 
drawing the  catheter  in  order  (o  distribute  the  contents  over  the  entire 
prostatic  surface. 


Fia.  611.— Gir- 
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tatlc  •vnacv. 
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It  is  readily  understood  that,  locally  applied,  no  agent  ia  carried  to 
the  deeper  portions  of  the  ghindular  substance,  hut  the  inflammaticn 
precipitiited  iu  the  more  superticial  glands  and  the  ducts  of  those  nu'iv 
deeply  situated,  may  readily  travel  along  the  epithelial  lining  until  the 
entire  gland- tissue  is  involved. 

Beyond  the  danger  of  a  temporary  elevation  of  temperature  which 
may  occur  in  patients  subjected  to  urethral  exploration,  the  additional 
dangers  of  cystitis  and  epididymitis  should  not  \^e  disregarded.  The 
use  of  the  double-curreut  closed  catheter,  with  hot  or  cold  water,  is 
one  of  the  most  satisfactory  and  safe  methods  of  treating  this  disease. 
Its  employment  will  be  described  in  the  treatment  of  chronic  follicular 
urethritis.  The  prognosis  in  prostatorrha^a  should  be  guarded,  for  nuiny 
cases  obstinately  resist  the  most  careful  and  energetic  measures  of  treat- 
ment. 

Sperm aiorrhwa, — This  term  is  tised  to  designate  the  escape  of  semen 
from  the  ejaculatoiy  ducts  without  an  orgasm.  This  fluid  may  find  its 
■way  into  the  bladder,  but  usually  escapes  by  the  meatus.  The  symp- 
toms of  this  disease  do  n*)t  differ  materially  from  those  given  in  i>ros- 
tiitorrhnpa.  The  diagnosis  can  only  be  made  certain  by  tl»e  i-ecogniiiim 
of  the  spermatozoa  with  the  aid  of  the  microscope.  It  occurs  at  times  in 
conditions  of  great  ])hysii'al  prostration,  as  a  result  of  excessive  and  un- 
natural venereal  indulgence,  and  from  interference  with  the  function  of 
the  muscular  elements  of  the  prostate. 

Tlie  Iretifmrid  is  generd  and  lf»ral.  Measui-es  hoiking  to  the  im- 
provement of  the  moral  and  physical  condition  of  the  patient  should  Ijc 
adopted.  The  local  treatment  is  the  same  as  that  given  for  pi-osiator 
rhopa. 

AspermatiHm. — The  spermatozoa  are  wanting  in  adults  whose  testi- 
cles have  l>een  removed  or  destroyed  by  disease,  in  patients  in  whom 
both  organs  have  failed  to  descend  and  have  undei^one  atrophy  ;  in  all 
ca.ses  of  <;om})lete  ubal ruction  <»f  the  Dusa  dcferentia  or  ejnculatory  ducts, 
and  in  certain  ca.s«^s  of  senile  atrophy  of  these  organs.  These  conditions 
are  rarely  amenable  to  surgical  treatment. 

Tuberctdosiif  of  the  P/oi/a^^.^ Tubercular  disease  of  this  oigan^j 
though  r.irely  observed,  may  be  primary,  or  more  frequently  is  second-^ 
ary,  to  tubereidar  deposit  in  other  viscera,  as  the  testis,  epididymis, 
Inngs,  etc.  It  is  more  apt  to  occur  in  the  young  and  middle-aged  than 
in  the  old.  The  diagnosis  can  not,  as  a  rule,  be  easily  made.  In  some 
cases  there  are  no  symptoms  of  tuberculosis.  If  with  a  subacute  or 
chronic  lesion  of  this  organ  there  is  a  history  of  phthisis,  the  deposit  of 
tubercular  matter  may  be  suspected.  Wlien  the  febrile  movement,  hec- 
tic, pnjfusc  sweats  and  emaciation  of  this  disease  are  present,  a  correct 
diagnosis  is  readily  made.  The  enlargement  and  nodular  character  of 
the  prostate  may  be  made  out  by  digital  exploration  by  the  rectum.  The 
treatment  is  altogetlier  jmlUative. 

Carcinorna. — Cancer  of  the  prostate  is  also  rare.  It  is  more  ai>t  to 
occur  primarily  than  by  metastasis.  Primary  cancer  of  this  organ  is 
more  frequently  seen  in  young  adults  than  in  the  old.    In  the  middle- 
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aged  and  old  it  is  more  likely  to  occur  by  invasion  from  a  neighboring 
organ,  as  the  rectum. 

In  the  earlier  stages  the  symptoms  of  this  disease  do  not  differ  mate- 
riidly  from  those  of  simple  hypertrophy.  As  simple  hyjwrtrophy  is  rare 
in  the  young  and  middle-aged,  the  presence  of  a  tumor  of  this  organ  at 
this  time  of  life  should  be  regarded  with  a  suspicion  of  malignancy. 
The  absence  of  the  syniptcims  of  abscess  is  in  some  degree  a  confirma- 
tion of  this  suspicion.  If  the  tumor  devel(>ps  nii>idly.  carcinoma  or 
sarcoma  may  be  diagnosticated,  for,  although  the  disease  may  continue 
fc»r  one  (tr  two  years,  or  even  longer,  the  invaded  organ  soon  aasnme^a 
size  not  met  with  in  non-malignant  hypertrophy.  Tljemorrhage  of  a  pro- 
fuse character  is  apt  to  follow  the  introduction  of  a  sound  or  catheter 
when  carcinoma  or  sarcoma  is  present. 

Sarcoma  is  also  rare  in  this  organ  (Fig.  fil2).  It  is  more  apt  to  oc- 
cur in  the  young  titan  in  the  middle-aged  and  old.  Tl»e  symi>ton»s  diifer 
in  no  essential  feature  from  those  present  in  cancer.  The  2^f'ognosis  of 
both  diseases  is  grave,  and  the  treatment  palliative. 

ProiitatU'.  Coneretionti. — Conci-e- 

f^^^^^^^^  tioiis  iu  this  oi^au  are  of  two  kinds 

^^H^^^^^  the  corpora  aviylacea  and  calculi. 
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The  former  are  small  bodies  which  fi-equently  exist  in  the  follicles  of 
the  prostate.  Their  mode  of  origin  is  unknown.  They  give  the  well- 
known  amyloid  reaction  with  iodine.  Stone  in  the  prostate  may  origi- 
nate  in  the  deposit  of  inorganic  elements  from  the  bloo<l  and  fluids  of 
thb  organ,  either  in  the  follicles  originally  (Fig.  013)  or  as  accretions 
tiixm  tlie  amyloid  bodies  just  described. 

The  symptoinx  of  pn)st4itic  eon<rreti<ms  are  diiefly  th<Kse  due  to  tlie 
inflammation  or  enJargeraent  which  they  produce.  Corpora  araylacea 
not  infrequently  exist  in  the  prttstate,  causing  little  or  no  discomfort. 
When  of  large  size,  especially  when  they  grow  by  reason  of  a  deposit 
of  inorganit!  substances,  thej'  cause  intlammation  of  the  f*»llicles  and 
destruction  of  tlie  glandular  epithelia,  A  positive  diagnosis  can  only 
lie  made  by  bringing  a  sound  or  catheter  in  contact  with  the  concretion. 
AVheu  the  .stone  is  situated  in  the  deeper  portions  ttf  the  organ,  it  will 


escape  detection  by  this  method,  but  the  tumefacfioi]  it  rnnsea  maybe 
recopmized  by  di^^tal  exploration  per  rectum. 

The  interference  with  the  escape  of  urine  caused  by  calculi  nf  thi» 
prostate  is  analogous  to  that  which  occura  with  general  hyiwrtropliy  of 
the  body  of  this  organ.  The  stream  of  urine  is  diminished*  bnt  remaiiw 
ahont  the  same  size,  and  escapes  steadily  throughout  the  art  of  urinatioD. 
There  is  no  sudtlen  and  complete  inteiTUption  of  the  currt'nt,  as  in  stone 
in  the  bladder,  or  in  enlai*gement  of  the  middle  lobe  of  the  pnwtate. 
Calculi  of  this  organ  may  escape  into  the  urethra  and  lodge  there,  or 
work  their  way  back  intt)  the  bladder,  or  pass  out  at  the  meaiiis, 

Tlie  treaiuient  is  i>alliative  until  opera-tive  interference  is  necessitatpd 
on  account  of  dysuria.  Tlie  incision  is  the  same  as  given  for  medisn 
lithotomy.  The  pi-ostjite  should  not  be  incised  if  it  can  lie  avoided. 
The  stone  may  be  removed  with  the  scoop  or  narrow  forceps. 

Nevrahjla  of  the  prostate  and  neck  of  the  bladder  is  occasionally  met 
with.  Pain  is  i>resenl  In  this  organ  when  n()  symptoms  (tf  inflamniaiiun 
are  discoverable.  It  is  usually  exaggerated  during  and  immediately 
after  micturition,  and  after  a  seminal  emission.  Tlie  introductiimnf  a 
sound  shows  great  tenderness  of  the  deep  urethra.  The  iiiHtrumont  car- 
ried into  the  bladder  does  not  produce  the  tenesmus  and  pain  common 
to  cystitis.  An  examination  of  the  urine  will  demonstrate  the  absence  ot 
pus,  which  will  also  serve  to  exclude  inflammation  of  the  bladder  at 
prostate.  The  causes  of  this  affection  are  as  a  rule  obscure.  Irre^rular 
or  excessive  venereal  indulgence  is  considered  to  be  one  of  the  m<jst 
frequent  causes  of  neuralgia  in  this  organ.  The  trejitment  involves  the 
removal  (tf  every  possible  source  of  irritation.  The  constitutional  meas- 
ures recommended  in  neuralgia  in  other  parts  of  the  body  should  be 
employed.  Locally  the  galvanic  current  is  especially  indicated.  If  the 
urine  is  extremely  acid  and  burning,  benefit  will  be  derivetl  from  tin 
adminiBtratitm  of  large  quantities  of  alkaline  and  diluent  drinks. 


TlIK    UlUCTIIRA. 

UTetJiritis, — Inflammation  of  the  urethra  may  be  traumatic  or  idio- 
pathic, specific  or  non-specific,  local  or  general.  Among  the  more  freqn-a* 
causes  of  traumatic  urethritis  are  dii-ect  violence  from  without,  applfcJ 
to  the  perinjeum  or  penis  ;  violent  and  excessive  sexual  intercouree;  tk 
introduction  of  instruments  or  corrosive  substances ;  and  the  lodgm^a^ 
of  foreign  bodies  carried  in  from  without,  or  of  vesical  ur  prt>statif  ml- 
culi,  etc.  It  is  usually  of  short  duration,  mild  in  character,  and  invrtlve* 
only  a  limited  portion  of  the  canal. 

The  treatment  demanded  is  rest,  the  removal  of  the  i-nuse  of  th^ 
irritation,  and  the  dilation  of  the  urine  by  the  exhibition  of  alkali* 
and  diuretics. 

Specific  tirethritis  (gonorrhGea")  is  a  violently  contagious  disea5e  affecl- 
ing  the  mucous  membrane  of  this  canal,  at  times  extending  into  the 
bladder  and  seminal  vesicles,  and  along  the  vasa  deferentia  to  the  ep* 
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didymis  and  testicle.  The  exact  nature  of  the  vims  is  tinknovm.  It  is 
claimed  that  the  piia-corpnscles  nf  the  gononlupal  dischar/Lre  contain  an 
organism  (gonornccus)  jxTuliar  to  themselves;  hut  this  claim  is  not  as 
yet  satisfactorily  demonstrated  nor  widely  accepted. 

When  the  virus  is  brought  into  contact  with  a  mucous  surface,  the 
iriod  of  time  which  elapses  before  the  loc-al  symptoms  of  inflammation 
noticeable  will  vary  in  diffei-eut  individuals,  and  even  in  the  same 
patient  at  different  inocuhitions.  It  is  very  probable  that  the  condition 
of  the  mucous  membrane  at  the  time  of  the  contact  has  more  to  do  with 
the  rapid  appHai-ancu  of  tlie  inllammati<m  than  any  variableness  in  the 
quality  of  the  virus.  The  period  of  incubation  may  range  from  a  few 
hours  to  several  days,  and  in  some  very  exceptional  instances  as  murh  as 
two  weeks  have  elapsed  between  the  contact  and  the  recognition  of  the 
inflammatory  process.  The  limit  between  twenty-four  hours  and  three 
days  will  inchule  a  large  majority  of  cases  of  specific  urethritis. 

Usually  the  earliest  symptom  of  gon<^rrha>a  is  a  burning  sensation  at 
the  meatus,  which  is  more  acute  as  the  urine  is  escaping.  The  lips  of  the 
meatus  soon  become  swollen  and  unusually  j)iominent  and  red.  If  care- 
fully separated,  a  film  of  mucopna  will  be  seen  to  coat  over  the  mucous 
membrane. 

Thf}  Jlrsf.  stage  of  the  disease  may  be  considered  as  beginning  with  the 
date  of  contact  with  the  virus,  and  ending  with  the  first  appearance  of 
the  suppuration.  The  average  duration  of  this  stage  is  from  two  to 
ten  days.  From  this  period  the  inflammatory  symptoms  increase  for 
from  three  or  four  days  to  as  much  as  two  weeks.  The  quantity  of  j)us 
discharged  varies  frrtm  a  few  drops  to  several  drachms  in  the  twenty-four 
hours.  It  is  increastnl  by  exenuse  as  well  as  by  improper  diet.  The 
color  varies  from  the  bluish-white  hue  of  the  first  few  drops  to  the 
yellow  nr  yellowish-green  tinge  of  that  discharged  during  the  height  of 
the  inflammatory  process.  In  some  instances  it  becomes  stained  with 
blootl.  as  a  result  of  the  rujiture  of  capillaries  in  the  engorged  mucous 
membmne. 

The  second  /tfaffe.,  or  that  of  increofting  inffammation  and  ifyppura- 
(Ion,  lasts  usually  about  twelve  days,  and  is  followed  by  the  third  slnge^ 
or  that  of  decrcaJtinff  injlammation  and  suppuToliorfi^  the  duration  of 
which  i>eriod  is  usually  from  three  to  six  weeks. 

In  additicm  to  the  purulent  discharge  and  thejiain  which  rhnracterizes 
the  second  stage  of  this  disease,  there  is  also  a  diminution  in  the  size  of 
the  stream  of  urine,  due  to  the  swollen  and  puffy  condition  of  the  mucous 
membnine  ttf  the  urethra.  In  the  milder  forms  of  gon(»rrhfpa  no  oth- 
er symptoms  ai-e  present  in  the  second  stage.  Not  infrequently,  how- 
ever, the  inflammatory  process  extends  into  the  prostatic  urethra,  and 
thence  to  the  bladder  or  along  the  seminal  ducts  to  the  vesicles  and  fl 
testes.  Infiltration  of  tlie  vascular  erectile  tissue  of  the  cor|ius  span-  ■ 
giosum  occurs  in  a  varying  degree  in  all  instances,  and  occasionally  the 
exudation  extends  into  the  corpora  cavernosa.  A  more  frequent  {com- 
plication of  g<uiorrliO}a  is  inflammation  of  the  glans  penis  (balanitis)  and 
of  the  prepuce  {posthitis)^  due  not  only  to  the  mechanical  effects  of  the 
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discharge,  bnt  to  direct  invasion  by  contagion.  As  a  result  of  snch 
extensive  infillnition,  tlie  penis  is  subjected  to  various  deforrniti»es,  pain- 
ful in  an  extreme  degree,  and  not  without  danger  to  the  iutegrity  of  this 
organ. 

Chordee,  or  bowing  of  the  penis,  is  a  common  symptom.  Tlie  origan 
is  in  part  or  wholly  erected,  and  on  account  of  the  infiltration  of  the 
vascular  spaces  of  the  corpus  spongiosum  with  the  embryonic  inilamma- 
tory  tissue,  it  fails  to  expand  with  the  corpora  cavernosa. 

Balano-posthUi'Jt,  in  the  case  of  a  long  and  tightly  fitting  prepuce, 
becomes  at  times  an  annoying  if  not  a  serious  complication.  Complete 
phimosis  may  occur  as  a  result  of  the  swollen  condition  of  the  prepuce, 
or,  when  the  foreskin  ia  slipped  behind  the  corona  glaudls,  paraphiviosU 
may  ensue.     Tf  not  it^lieved,  gangrene  in  most  caiies  ia  immint'ut. 

These  complications  are  as  a  rule  a  part  of  the  second  stage  of  gonor- 
rhoea,  occuixing  within  the  tirst  eighteen  days  of  an  attack,  and  gradually 
disappearing  during  the  third  stage. 

PatJiology. — Strictly  si^eaking,  the  morbid  process  is  an  intlammation 
of  the  mucous  membrane  of  the  urethra  and  the  submticoas  connective 
ti.Hsue.  The  extension  to  other  organs  is  purely  accidental.  It  com- 
mences at  the  meatus  and  travehj  backward.  The  epithelium  is  swollen, 
thei^e  is  marked  hyperiemia  of  the  submticous  tissue,  '^ith  the  escape  of 
leucocytes  and  the  formation  of  the  common  embryonic  tissue  of  intlam- 
mation. In  milder  ca.ses  the  products  of  intlammation  undergo  retro- 
gressive changes,  and  are  absorbed  ;  while  in  other  instances  connective- 
tissue  development  is  precipitated,  ending  in  cicatrization  and  the  forma- 
tion of  stricture.  The  organic  elements  of  gonorrhceal  pus  are  leucocytes, 
embryonic  cells,  epithelJa,  and  blood-corpuscles. 

The  diagnosis  of  specific  urethiitis  may  be  made  out  from  the  suc- 
cession of  symptoms  given.  It  can  rarely  be  mistaken.  It  is  at  times 
necessary  to  differentiate  gonorrhoea  from  simple  or  non-specific  urethri- 
tis. The  latter  disease  lacks  every  symptom  of  virulence  whirh  is  char- 
acteristic of  the  former.  Within  the  lii'st  few  days  of  an  attack  it  is  not 
always  easy  to  make  a  positive  diagnosis,  but  after  the  first  week  is  passed 
the  symptoms  are  evident. 

TrealmenL — Gonorrhoea  is  a  self-limited  disease,  ninning  a  givpn 
course,  and  under  favorable  conditions  ending  in  recovery  without  the 
aid  of  medication. 

Efforts  to  abort  the  disease  by  the  injection  of  corrosive  substance* 
are  not  justifiable.  Any  substance  capable  of  destroying  the  virus  of 
gonorrhea  is  also  capable  of  doing  damage  to  the  urethra,  more  serious 
in  its  consequences  than  those  of  the  woi-st  forms  of  the  disease  left  with- 
out medical  interference. 

When  sperifir,  urethritis  is  recognized  in  its  earlier  stages,  the  pa- 
tient should  be  impressed  with  the  importance  of  rest,  and  the  regu- 
lation of  his  diet  and  manner  of  living.  It  is  important  that  the  clanger 
of  inoculation  of  the  conjunctiva,  or  other  mucous  surfaces,  with  the 
virus,  should  be  emphasized.  If  necessity  comi>els  the  patient  to  take 
the  increased  risk  which  exercise  imidies,  the  physician  should  relieve 
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hlmseU  of  this  imich  of  responsibility  by  insifiting  upt>a  the  minimum 
of  physical  exertion.  The  diet  should  he  nutritious,  yet  simple,  and 
gkiiilntinj;  beverages,  as  coffee  and  the  alcoholic  group,  should  be  for- 
Bdea.  Tea  is  not  so  objectionable  as  coffee,  except  when  it  induces 
deeplessness.  The  bowels  should  be  kept  open  by  the  use  of  fruits  and 
the  administration  of  the  mild,  laxative  waters.  The  administration  of 
rilrate  of  potash,  in  doses  of  grs.  xx,  four  or  five  times  a  day,  will  have  a 
teoeficial  effect  upon  the  urine  and  the  urethra.  It  may  be  conveniently 
ttken  in  a  glass  of  water  to  which  the  juice  of  half  a  lemon  has  been 
added.  A  hip-bath  in  warm  water  every  night  and  morning  not  only 
iBsares a  degree  of  cleanliness  which  is  desirable,  but  is  not  without  value 
as  an  antiphlogistic. 

la  addition  to  these  general  features  of  treatment  to  be  carried  out 
during  the  first  and  second  stages  of  gonorrhcea,  certain  lociil  measures 
are  equally  imp4)rtant.  One  of  the  chief  of  the^e  is  to  secure  free  dis- 
charge of  llie  i>us  from  the  urethra  and  prepuce.  The  penis  should  be 
kept  pendent,  and,  if  possible,  the  prepuce  worn  so  aa  to  leave  the  gland 
exposed.  The  common  practice  of  stuffing  a  piece  of  lint  or  a  tuft  of 
absorbent  cotton  over  the  meatus  and  beneath  the  prepuce,  and  then 
piMBing  the  foreskin  over  this  to  hold  the  plug  in  place,  thus  stopping  up 
the  urethra  when  free  drainage  is  essential,  and  holding  the  acrid  dis- 
diar(je  in  contact  with  the  glans  and  prepuce  when  these  should  l)e  pro- 
twled,  is  exceedingly  objectionable.  Scarcely  less  so  is  the  habit  of 
lying  rags,  lint,  or  cotton  about  the  penis,  for  these  dressings  interfere 
vilb  the  circulation  in  this  organ. 

A  bag  of  oiled-silk,  rubber  tissue,  or,  if  these  can  not  be  obtained,  of 
ordiDary  cloth,  should  be  made  large  and  long  enough  to  fit  loosely  over 
tbe  pt*nis.  It  is  held  in  place  by  strings  wliirli  pass  up  to  a  belt  worn 
Wonnd  the  waist.  A  pellet  of  absorbent  cottcm  in  the  l>ottom  of  this  bag 
•offices  to  catch  the  pus  which  drips  from  the  meatus.  It  is  usually 
necessary  to  have  two  of  these  bags,  for  purposes  of  cleanliness.  The 
'arioas  complications  of  gonorrhoea,  as  cystitis,  prostatitis,  epididymitis, 
whitis,  etc.,  have  been,  or  will  be,  considered  under  their  res|>ective 


For  the  control  or  relief  of  chordee  the  following  rule  of  practice  will 
suffice :  The  patient  should  be  advised  to  refrain  from  sleeping  on  the 
^ck,  and  should  be  directed  to  empty  his  bhidderat  more  frequent  in- 
tervals than  ordinary.  When  the  attack  is  precipitated,  standing  with 
Ihe  naked  back  in  contact  with  the  wall,  or  some  cold  surface,  will  often 
<*09e  the  erection  to  disiippeur.  The  same  may  be  said  of  the  lot^al  use 
(tf  ioeor  cold  water.  A  full  dose  of  bromide  of  potassium  and  cWoml- 
■jirate  at  bedtime,  and  repeated  at  intervals,  if  necessary,  is,  however, 
til*  surest  way  to  conti*ol  the  more  annoying  and  obstinate  caaes. 

Injtctwns  of  the  urethra  in  gonoirhcea  should  be  made  with  great 
^it*.  They  are  contraindicated  in  the  acute  inflammatory  and  suppu- 
tttive  stages  of  this  disease.  Usually,  from  the  tenth  to  the  twentieth 
diy  after  suppumtiou  is  noticed,  if  the  foregoing  measures  have  been 

Wully  carried  out,  the  character  of  the  discharge  is  dianged  from  the 
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great  care.  Fig.  614  reyjresents  a  proper  instTiiment.  Tt 
3  ij,  has  a  conical  nozzle,  and  can  be  used  with  one  hand, 
zled,  pointed  syringe  should  never  be  employed.  In  its 
stnkes  against  llie  mucous  membrane,  causing  an  exaggen 
tianimatory  pnwess  at  this  point,  not  infrequently  resuliiii 
An  inj(vtion  should  be  performed  as  follows,  and  each, 
he  thoroughly  schooled  before  he  is  intrusted  with  its  em 
himself:  The  bladder  should  not  be  emptied.  The  bottle 
injection-fluid  should  be  shaken,  and  a  quantity  suffio 
syringe  twice  emptied  into  a  cup.  and  drawn  into  the 
needed.  Tht*  syringe  is  now  held  with  the  point  upward, 
jmshed  up  until  the  air  which  may  have  entered  with  the  ill 
A  small  quantity  of  oil  or  vaseline  is  rubbed  npon  the  tip 
the  patient  lies  iip<tn  his  back,  the  glans  penis  is  held  beti 
(►f  the  left  hand,  and  the  index-finger  is  carrie<l  throvigb 
end  of  the  piston,  while  the  cylinder  is  grasped  between 
middle  finger.  The  conical  end  of  the  syringe  is  nowintit 
meatus,  and  pressed  in  with  sufficient  firmness  tu  preven 
the  fluid  while  (he  ctmtents  of  the  cylinder  are  slowly  et 
urethra.  With  a  syringe  of  this  capacity  there  is  little  i 
coming  the  resistance  of  the  compressor-muscle,  and  th 
injection-material  back  into  the  bladder.  Should  this  ace 
urine  which  is  in  this  organ  will  dilute  the  zinc  so  freely  th 
properties  will  bo  lost.  In  making  an  injection  the  uro 
well  distended,  so  that  all  parts  of  the  mucous  surface,  as 
licles,  may  be  brought  in  contact  with  the  fluid.    After  ho 
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frwn  the  third  to  the  fifth  woek  of  the  disease.    In  the  acute  stages, 
while  the  iofiammatory  symptoms  are  prominent,  they  are  contraindi- 

el.    Tlie  (»il  of  Kandal-w()o<l  and  balsam  uf  copaiba  are  the  more  useful 
Kiies  of  this  class.     The  fonner,  in  doses  of  live  to  ten  dnips,  fnira 
fire  to  ten  times  a  day,  is  more  readily  borne  by  the  stomach,  and  does 
B0(  cause  the  rash  wliioh  not  infrequently  follows  the  administmtion  of 
ffilwilHi,     These  remedies,  however,  very  often  can  not  I>e  taken,  and 
shfiulii  not  be  pei-sisteil  in  when  they  interfere  with  the  functions  of  the 
stomarh.     Even  when  thus  carefully  managed,  the  annoying  symptoms 
^^onorrhfl&a  conrinue  for  from  four  to  eight  weeks,  and  in  most  cases 
pve  is  a  slight  watery  or  mucous  discharge  for  several  weeks  after  the 
^npttsses  out  from  the  immediate  notice  of  the  practitioner.     Upon  the 
whole,  the  effect  of  treatment  ujK)n  the  duration  of  this  disease  is  not 
OQliiely  satisfactory. 

tjnong  the  unpleasant  complications  of  gonorrhcea  are  t)ahinitis,  pos- 
\  paraphimosis,  prostatitis,  cystitis,  epididymitis,  orchitis,  bubo, 
ophthalmia,  and  retention  of  urine. 

Bidaniils  and  j^osthUts^  inflammation  of  the  glans  and  prepuce,  are 
conditions  existing  in  a  varying  degree  in  almost  all  cases  of  gonorrhtva. 
Among  the  circumcised,  or  those  with  short  and  retracted  foreskins, 
jinsthitis  need  not  occur,  but  the  acrid  discharge  will  always  affect 
the  epithelial  covering  of  the  glans  in  the  immediate  neighborhood  of 
the  meatus.  When  the  foreskin  is  long  and  adherent^  or  not  i-eadily 
drawn  behind  the  glans,  it  usually  becomes  swollen  and  tense,  retains 
ihe  irritating  discharge,  and  inaugurates  an  exceedingly  jiainful  and 
annoying  condition  of  phimosis.  Even  when  thus  swollen,  if  the  pre- 
puce can  be  retracted,  it  is  apt  to  be  caught  behind  the  corf>na  and 
herome  irnHlucible,  with  ensuing  strangulation,  if  not  relieved  by  oper- 
ative interference.  Preputial  sloughing  will  occur  in  a  certain  propor- 
tioa  of  neglected  cases. 

Bin  the  treatment  of  gonorrha;a  certain  measures  were  detailed  looking 
Vthe  prevention  of  these  complications.  When,  however,  they  are 
^kent  in  a  mild  degree,  balanitis  and  posthitis  disappear  with  proper 
Mteution  to  cleanliness.  The  glans  and  prepuce  should  be  irrigated  by 
heing  submerge<l  in  a  vessel  of  warm  water.  Soap  shciuld  not  be  em- 
ployed. Tiie  hip-bath,  already  given  as  useful  in  the  general  management 
''f  the  disease,  is  especially  so  in  this  complication. 

The  inflammatory  phimosis  of  gonorrhoea,  as  of  non-specific  halano- 
Poifthih'A,  demands  active  measures  of  treiitnient.  In  milder  cases  it  may 
•office  to  maintain  cleanliness  by  the  frequent  sub-preputial  injection  of 
teid  water.  For  this  purpose  a  syringe  with  a  delicate  dull  point  or 
■ttle,  aiwut  an  inch  in  length,  is  needed.  It  should  be  oiled,  carefully 
"■htidriced  between  the  glans  and  prepuce,  and  the  contents  slowly  dis- 
char]uvd.  An  irrigjiting  apj)arahis  may  also  be  attached  to  the  nozzle, 
J^  a  continuous  current  applied,  which  does  away  with  the  irritation  of 
Heated  introductions  of  the  nozzle.  If  these  milder  measures  do  not 
wieve  the  pain,  tension,  and  threatened  strangulation,  an  incision  should 
'  J,    The  prepuce  may  be  nicked  in  several  places,  or  a  dli-ector 
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introduced  in  the  median  line  above,  along  the  groove  of  which  abifltoiirr 
i3  carried,  and  the  division  effected. 

\\1ien  inllammatory  iwiraphiniosis  exists,  adhe-sions  nipidly  oc^'or  at 
a  point  just  l>ehind  the  corona,  on  t be  dorsum  jK^nis,  rendering  a  mluc- 
tion  impossible  unless  these  transverse  bands  are  divided.  The  mluc- 
tion  of  a  paraphimosis  is  undertaken  in  this  manner :  The  or^n  is  held 
in  a  vessel  of  cold  water  for  a  few  ndnutes,  or  cold  cloths  are  wrapped 
loosely  over  and  around  tho  swollen  parts.  When  removed,  the  glow 
and  prepuce  are  thoroughly  lubricat«?d,  and  the  organ  grasped  so  iltal 
while  the  soft  parts  of  the  thumbs  press  the  glans  backward,  the  tiDgen 
are  drawing  the  prepuce  to  the  front.  Or  the  i>eni3  may  be  gra^ 
by  the  thnmb  and  finger  of  the  left  han<l,  and  the  foreskin  drawn  for- 
ward while  the  glans  is  pushed  backward  by  the  thumb  and  tingeraof 
the  opposite  member.  AVhen  the  reduction  is  accomplished,  the  patieBl 
should  be  directed  to  make  every  effort  to  prevent  a  recurrence  of  the 
accident. 

If  the  efforts  at  reduction  fail,  the  contractions  on  the  dorsum,  haWi 
tlie  glans,  should  be  divided  by  one  or  more  incisions  in  the  long  axis  i)f 
the  penis.  (Etlema  of  the  prepuce,  especially  of  the  lower  portion,  is  apt 
to  occur,  even  in  C4i.ses  of  recent  i)araphimosis,  and,  when  the  condition 
haa  existed  for  a  day  or  two,  intiltrations  occur,  which  may  persist  foru 
long  time  after  the  constriction  is  relieved. 

Prostatitis  and  cystitis,  occurring  with  gonorrhoea,  require  treatment 
not  differing  from  that  already  given,  Metentian  must  be  relieved  by 
the  small  soft  catheter,  or  by  supra-pubic  aspinition.  Bpididytnifh,  (»r 
iutlaniniation  of  the  vas  deferens  and  the  globus  major  and  minor,  is  ooe 
of  the  most  painful  complications  of  gonorrhtpa.  Perfect  physical  quiel- 
with  support  of  the  scrotum  and  testicle,  are  essential.  The  la.st  of  these 
measures  may  be  secured  by  using  the  handkerchief  sling,  which  is  nmtle 
HS  follows : 

Attach  a  belt  or  piece  of  roller  around  the  waist,  alwve  the  ])elri3 ; 
fold  a  good-sized  silk  handkerchief  in  a  triangnhir  shape,  carry  the  cen- 
ter of  the  long  side  of  this  tri- 
angle beneath  the  scrotum,  »* 
the  perineo-scrotal  junctiin^. 
attach  one  of  the  long  en*^  t*> 
the  belt,  near  the  anterior sa^ 
I>erior  spine  of  the  ilium,  (•** 
either   side,    and    brine  th** 
short  piece  directly  upwani* 
in  front  of  the  scrotnm  an*l 
jfenis,  and  pin  it  to  tli*?  lielt 
in  the  median  line ;  or  tb<^ 
ends  may  be  tied  just  nhty^ 
the  root  of  the  piriis  i  Fig* 
615,  618). 
Another  method  is  to  place  a  thive-c(^)i'nered  cushion  benearli  tfc 
scrotum,  close  up  to  the  perineum,  and  allow  the  testicles  to 
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this  siiiipnrt ;  or  two  thickly  folded  towels  may  l;e  pinned  together  and 
bried  tightly  around  the  thighs,  at  the  level  of  the  i)erinjeura. 
"At  times  the  tension  of  the  purts  is  so  great  that,  not  only  to  relieve 
pain,  but  to  prevent  suppuration  or  possible  gunj^rene,  jnincture  or  in- 
cision is  imperative.     The  most  immediate  relief  will  follow  this  opera- 
rilm.    A  sharp  narrow  blade  is  preferable,  and,  if  the  instrument  is  not 
Hide  for  this  especial  purpose,  it  may  be  extemporized  by  projecting  the 
point  of  an  ordinary  sharp-jKunted  bistoury  half  an  inch  beyond  the 
I  Mrface  of  a  cork  through  whi<'h  the  knife  is  thrust.     With  this  guard 
I  attached,  the  i)unctures  may  be  made  rapidly  and  without  danger  of 
puaetrating  too  deeply. 

Although  the  procedure  is  verj*  painful,  it  is  usually  so  rapidly  ac- 
ci^mj)hshe<l  that  an  anffisthetic  is  not  necessary.  The  injection  of  a  2-per- 
cenl  cocaine  solution  will  afford  a  fair  degree  of  anaesthesia.  The  opera- 
tut  holds  the  scrotum  and  testicle  so  as  to  make  tense  the  skin  over  the 
epididymis  and  to  expose  it  properly  to  view,  and  then  by  well-directed 
ud  rapid  thrusts  punctures  the  organ  in  from  two  to  four  or  six  points, 
scattered  over  the  induration.  A  free  discharge  of  dark  or  bl:ick  blood 
usually  follows,  and  in  fi-om  twenty  to  thirty  minutes  the  paio  is  greatly 
if  nut  entirely  relieved.  The  antiseptic  pi-ecaulions  should  be  earned 
u'll  in  this  procedure. 

Partial  (jr  complete  orcJiith  is  not  infre<pteut  in  gonorrhcpa  «*ith  epi- 
^jrmitis.     The  treatment  is  in  general  similar  to  that  of  the  last-named 
diwase.    The  diagnosis  is  readilj'  made  out  by  the  touch,  for,  when  hy- 
drocele does  not  coexist,  the  induration  of  the  organ  can  not  well  be 
mistaken.     Poultices  of  tobacco  have  long  enjoyetl  a  ivputjilion  in  the 
tPOtTDent  of  orchitis  and  epididymitis,  but  when  wann  applications  are 
indicatetl,  well-saturate<i  and  frequently  changed  warm  cloths  will  be 
foond  equally  satisfactory  in  the  effect  jiroduceil,  and  much  more  cleanly 
flian  the  poultices.    In  the  majority  of  instances,  cttld  will  be  more  agree- 
able than  heat.    The  ice-bag  may  be  utilized  in  the  following  manner  with 
pent  satisfaction :  A  bladder  or  rubber  bag  is  filled  with  crushed  ice, 
Placed  upon  the  three-cornered  perineal  cushion,  and  the  inflamed  organ 
iJlowed  to  rest  upon  it.     If  the  cold  is  too  great  for  comfort  (and  the 
;  Patient  may  usually  be  relied  upon  to  determine  this),  a  Tayer  or  two  of 
t*nit  or  cotton  may  be  interposed.     It  occasionally  Incomes  necessary 
^  puncture  or  incise  the  tunica  allmginea  in  orchitis  somewhat  after 
^e  fashion  given  in  puncture  for  epididymitis.     Two  methods  are  em- 
P'oyed.  namely:  to  carry  a  sharp- pointed,  long  knife  through  a  single 
^Hcture  of  the  scrotum  down  to  the  testicle,  and  incise  the  fibrous  cap- 
••le  in  one  or  more  places  parallel  with  its  long  axis  and  along  its  an- 
5*ior  surface;  or  to  use  an  instrument  similar  to  that  emplojed  in  epi- 
*<iymitis,  and  make  several  punctures  through  the  scrotum  and  the 
**t4»rior  p<jrtion  of  the  capsule. 

IiKjutnal  adenitis^  or  bubo^  occurs  in  a  considerable  proportion  of 

teof  specific  urethritis,  and  is  apt  to  be  bilateral.     The  disease  is 
ly  recognized   by  the   swelling  in   the  groin.    The  inflammntory 
9  usually  so  rapid  in  itii  iuvasiou  that  the  different  glands  in 
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this  group  of  lyTni)hatics  can  not  be  made  out,  the  entire  group  being 
matt<^d  together  in  uue  iiulss  (if  embryonio  tvlls  intiltniting  the  tissues 
around  the  glands  as  well  as  involving  their  substauce.  Tbe  gonorrha?al 
babo  tends  naturally  to  suppuration.  In  mild  cases,  and  where  tlm 
proper  measures  are  taken  at  the  early  apix*ai"ance  of  the  adenitis,  this 
disaster  may  be  at'erted  ;  but  iji  others,  jmrtly  owing  to  the  unfavorable 
condition  of  the  tissues  and  to  the  continued  irritation  from  motion,  pua- 
formatiun  can  not  l)e  prevented. 

In  the  treatment  of  acute  intlaramatory  bubo,  perfect  rest  is  impera- 
tive, and  the  dorsal  decubitus  should  be  maintained.  Loatl  medication 
is  of  little  value.  TIir  employment  of  cold  will  be  found  agreeable  in 
the  earlier  stages,  and  may  serve  to  prevent  suppuration.  The  ict^liag 
may  be  employed  by  laying  it  upon  a  circular  pud  placed  around  the 
bubo.  In  this  way  the  pressure  is  entirely  taken  off  the  inflamed  sur- 
face. After  the  formation  of  pus  is  inevitalile,  warm  cloths  or  jioultices 
should  be  substituted.  When  pus  is  formed,  a  fi-ee  incision  under  co- 
caine anjesthesia  sh^mld  be  made. 

Chronic  suppurn(ir.e  adenUu  of  the  inguinal  glands  occasionally  i>er- 
asts  long  after  the  gonon-ha*a  which  caused  it  lias  disjippeared.  The 
only  remedy  is  to  dissect  out  the  diseased  glands  with  the  curved  scis- 
sors, or  s<'mpe  tliem  out  with  Volkmann's  s^Kion. 

Gonorrhoea!  ^/-oc^Y/.y  is  a  rare  affection,  and  does  not  call  for  especial 
consideration. 

Ophthalmia^  resulting  from  the  inoculation  of  the  conjunctiva  with 
the  virus  of  speciHc  urethritis,  has  been  considered  with  lesions  of  the  eye. 

Oonorrhceal  liheumatism. — In  a  certain  proportion  of  individuals 
suffering  from  g<inorrh(i'al  inoculation  at  a  i>eri(Kl  varying  from  five  or 
six  days  t<j  several  weeks  from  the  date  of  the  attack,  symptoms  not  un- 
like those  occurring  in  gout  or  rheumatism  m.ike  their  appearance  in 
the  joints,  tendons,  and  bursye.  and  le.ss  frequently  in  the  nerves  and 
eye.  The  pjirts  involved  become  more  or  less  swollen  and  painful.  The 
pain,  however,  is  less  than  in  ordinary  rheumatism.  The  febrile  move- 
ment is  not  high,  and  the  character  of  the  urine  is  unchanged,  in  both 
of  which  features  it  differs  fmm  ordinary  rheumatism  (Foumier).  Neu- 
ralgia occasioilally  supervenes  in  the  course  of  this  disease.  In  a  certain 
proportion  of  cases  the  eye  is  affected,  but  the  ophthalmia  here  in  no 
ways  resembles  that  of  gonoiTh(pal  conjunctivitis.  The  pathoIoL^'  of 
this  disease  is  not  under8t(X)d,  and  the  treatment  is  entirely  expectant. 

Gonorrhoea  in  females  is  usually  less  severe  than  with  inaleA,  and 
yields  more  readily  to  treatment.  The  chief  seat  of  the  inflammation  is 
in  the  vagina.  The  urethra  and  bladder  may  also  become  involved-  In 
the  treatment,  quiet  is  of  first  importance.  The  warm  hip-bath  should 
be  employed  several  times  a  day,  and  the  vagina  irrigate<l  at  regular  in- 
tervals with  warm  water  thrown  in  from  a  fountain-syringe.  As  suon 
tts  the  acute  symptoms  have  subsided,  injections  of  dilute  subacetate  of 
lead,  with  acetate  of  zinc  (gra.  ij-iv  to  3  j),  should  be  employed. 

Simple  Urefhritis.— There  is  occasionally  met  with  in  pra<-tir**  an 
acute  inflammation  of  the  uretlira,  attended  by  a  slight  mucopurulent 
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riarge,  in  patients  who  have  not  been  subjected  to  the  specific  con- 
tagton  of  gonorrhcBa.  It  is  well  established  that  urethritis  in  the  male 
irufbe  caused  by  exposure  to  cold,  and  by  the  irritation  of  a  vn*|:iDnl 
or  Uterine  discharge  In  a  woman  not  affile U;d  with  gouorrha'a.  Simple 
ureitirilis  differs  in  many  respwts  from  the  specific  disease.  In  color, 
the  pas  is  white,  and  in  consistency  it  is  thinner,  and  resembJes  rather 
^e  dUcharge  of  gleet.     The  itching  or  burning  sensation  of  the  more 

eat  affection,  if  not  entirely  absent,  is  much  less  annoying  in  simple 
ilis. 

jhordee,  epididymitis,  orchitis,  and  cystitis  are  rarely  present,  and, 
I  occurring,  are  milder  in  degree  than  when  these  affections  compli- 
"tttett  gonorrhd'a.  The  history  of  the  disease  is  short,  even  when  left 
without  treatment.  In  the  treatment  of  simple  urethiitis,  mild  astrin- 
gent injections  are  usually  indicated  in  the  earlier  stage-s  of  the  intlnm- 
inarion,  unless  the  process  is  more  tlmu  oixlinarily  violent,  under  which 
niDditions  the  measures  advised  for  the  tirst  stage  of  specific  urethritis 
should  be  adopted.  The  warm  hip-bath  should  be  advised,  and  alkaline 
drinks  administered.  Dilute  subacetaie  of  lead,  Jj,  witti  acetate  of  zinc, 
p.  j,  will  Imj  about  the  proper  strength  for  the  injection.  The  oil  of 
nndal-wood  should  be  given  after  the  fotirth  or  fifth  day.  The  duration 
<if  simple  urethritis  varies  from  three  or  four  days  to  two  weeks. 

Ofcc^,  or  Chronic  Urethritis. — Gleet  is  a  name  given  to  the  prolonged 
^hchaige  from  the  urethra  of  a  variable  quantity  of  muco-puriilent, 
Wnish-white  fluid.  This  discharge  is  a  transudation  fi-om  the  mucous 
Wd  glandular  epitheiia  of  the  urethra.  In  gleet,  all  or  any  limite*! 
porttun  (»f  this  tul>e  may  be  affected.  The  i>athological  change  is  a  |)uf- 
ilteas  of  the  lining  membrane,  due  to  hy{>er»*mia  of  the  sub-epithelial 
Taspular  urea,  with  a  tendency  to  embryonic  and  connective-tissue  for- 
mation. In  some  jioints  patches  of  erosions  or  tissue- necrosis  occur. 
Tht!  epithelia  lining  the  glandular  apparatus — as  those  of  the  prostate, 
fowper's  glands,  and  the  urethnd  follicles — ln'conie  more  or  less  in- 
'olred.  Nor  infrequently  the  outlets  to  these  follicles  become  ob- 
Wropied  by  the  superlicial  Infiammatorj'  pixwess.  resulting  In  the  forma- 
lirm  of  one  or  more  retention-cysts,  which  project  into  the  lumen  of 
thp  tube. 

.\ny  form  of  acute  urethritis  may  pass  into  this  chronic  condition  of 
0at,  or  a  urethritis,  subacute  in  its  character  from  the  beginning,  may 
•^'tttinne  as  a  gleet. 

Although  chronic  urethritis  may  exist  without  the  presence  of  strict- 
■*!»  of  the  urethra— as  in  follicular  urethritis— the  exceptions  to  this 
*^eare  extremely  rare.  Any  chronic  interference  with  the  normal  cali- 
'^of  the  urethra  serves  to  induce  a  catarrhal  condititm  of  the  mucous 
"»einhrane  of  this  camd,  whi<di,  conmiencing  near  the  seat  of  stricture, 

I  [involve  any  portion  of  the  tube. 
hie  tr^itment  of  gleet  involves,  primarily,  the  removal  of  the  cause, 
bg  stricture  as  the  chief  cause,  urethrotomy  with  dilatation,  or  diln/- 
"n  withf»ut  cutting,  is  demand<Hl.   In  mild  cases  without  close  organic 
tore,  the  introduction  of  the  steel  sound  will  often  effect  a  cure. 
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Fu.  617.— DooUlo-eumrat  olo«&d  otbeter  tbr  >Fplvitm 
oold  to  tlw  ureUira. 


The  methods  of  procedure  will  be  given  in  fall  in  the  treatment  of  strirt- 
ure  of  the  urethnu 

In  chronic  follicular  urethritis  a  most  excellent  method  of  treatm^Dt 
is  the  application  of  cold  by  means  of  the  double  closed  silver  cjitheter 

(Fiff.  617).  This  instru- 
ment has  the  ordinary 
cune  of  the  male  cathe- 
ter, is  hollow,  with  a  cen- 
tral partition  which  dftt^ 
not  quit«  extend  to  the 
tip,  and  it  is  completely 
closed,  so  that  the  water 
pa^es  down  one  side  and  up  the  other  without  coming  in  contact  with 
tlie  mucous  membrane. 

It  is  advisable  to  employ  a  catheter  large  enough  to  fairly  distend 
the  urethra.  Nos.  14,  16,  and  18  (U.  S.  scale)  will  be  more  generally 
useful.  It  should  be  oiled  and  introduced  as  far  back  as  the  pros- 
tatic urothni.  A  rublier  tul)e  leading  from  an  irrigator  filled  with 
cracked  ice  and  water  is  attached  to  one  of  the  two  outer  mouths  of  the 
catheter.  A  second  tube  is  fastened  to  the  other  opening  and  ]ea<ls  into 
a  basin.  The  water  is  turned  on  slowly  at  first,  and  is  allowed  to  nm 
in  from  five  to  ten  minutes,  and  the  catheter  is  then  removed.  The 
sensation  is  slightly  painful  for  a  few  seconds,  but  ansesthesia  soon  su- 
pervenes. The  operation  may  be  repeated!  in  from  three  to  six  days. 
If  the  reaction  is  severe,  the  interval  may  be  longer  between  the  appli- 
cations. 

Stricture  of  the  Male  ^/-^/Ard.— Strictures  of  the  urethra  may  be  di- 
vided into  two  classes :  true  or  organic^  and  false  or  spasmodic, 

A  diminution  of  the  caliber  of  this  canal,  as  a  result  of  an  inflamma- 
tory process,  constitutes  a  true  or  organic  stricture.  A  sfmsmodic  strict- 
ure exists  when  the  normal  caliber  is  diminished  as  a  result  of  contrac- 
tion of  the  voluntary  or  involuntary  muscular  elements  connected  with 
the  urethra.  Congenital  noninflammatory  narrowing  of  the  meatus 
does  not  constitute  a  stricture.  The  normal  contmction  of  the  com- 
pressor-urethnt  or  '^' cut-off  ■'  muscle  is  also  excluded  in  the  definition  of 
spasmodic  stricture. 

An  organic  strit^tnre  may  be  lateral,  annular,  or  tortuous. 
In  lateral  stricture  tiie  entire  circumference  of  the  urethral  cylinder 
is  not  involved,  the  cicatricial  contraction  being  confined  to  a  limited  arc 
of  the  circle.  It  is  cf^mparatively  rare.  In  annular,  or  ring  stricture, 
the  cicatricial  contiuction  involves  the  entii*e  circumference.  It  may 
vary  in  width  from  a  line  to  one  inch.  In  tortuous,  or  irregular  stricture, 
an  inch  or  more  of  the  urethral  canal  is  involved.  Two  or  more  annular 
or  lateral  strictures  may  unite  to  form  a  tortuous  or  irregular  stricture. 

The  pathology  of  stricture  of  the  urethra  is  that  of  an  intlammation 
of  variable  intensity  involving  the  epithelial  and  submucous  basement 
membrane  of  this  canal,  together  with  the  deeper  tissne-s  of  the  corjais 
spongiosum,  and  occasionally  of  the  corpora  cavernosa.     This  process 
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nsaally  b<>gins  from  within,  but  may  originate  in  the  deex)er  tissues  of 
the  penis  and  involve  the  urethra  secondarily. 

In  a  typical  case  there  is  first  an  increased  vascularity  of  the  snbmii- 
fons  area,  followed  by  emij^ration  of  leucocytes  and  cell- proliferation. 
Thft  lining  membrane  becomes  puffy  and  swollen,  and  the  diameter  of 
the  canal  is  diminished.  As  the  acute  inJiammation  subsides,  the  pufR- 
Dessdisappeara,  but  the  caliber  of  the  tube  is  again  diminished  by  the 
(oniiactiou  which  takes  place  in  the  newly  formed  connective-tissue  ele- 
ments (cicatrismtiiin). 

_  Causes. — Among  the  causes  of  stricture,  specific  urethritis  ranks  fii-st, 
pA  it  is  highly  probable  that  the  precedence  which  gonorrha^a  enjoys 
Jd  tlie  aetiology  of  strictim?  is  due  nither  to  the  impro])er  management 
[the  urethritis  than  to  the  effects  of  the  inflammation  proper.  The 
pployraent  of  corrosive  and  irritating  injections,  the  introduction  of 
iments  (syringe-nozzles,  bougies,  etc.)  upon  an  inflamed  surface,  to- 

her  with  the  unnecessary  exposui-e  of  the  person  in  the  uninterrupted 
Mreuit  of  business  or  pleasure,  combine  to  make  gonorrhoea  one  of  the 
most  dangerous  of  the  venereal  diseases. 

Any  violence  inflicted  upon  the  urethra,  either  from  without,  as  by  a 
blow  upon  the  jierinicum  or  penis,  or  from  within,  as  by  the  reckless 
we  of  instruments,  the  lodgment  of  calculi  or  other  foreign  bodies,  may 
tl8o  cause  a  strictui-e. 

Chancroidal  ulcer  within  the  meatus  is  a  rare  cause  of  this  lesion. 
Certain  medicines,  as  cantharides,  if  administered  in  large  doses  and  for 
a  prolonged  period,  induce  inflammation  of  the  urinary  tract,  and  thus 
toay  cause  stricture. 

Location. — The  mast  frequent  seat  of  organic  stricture  is  in  that 
portion  of  the  nrethm  limited  behind  by  the  compres-sor-urethra;  mus- 
de,  and  in  front  by  the  suspensory  ligament  at  the  junction  of  the  penile 
*ith  the  perineal  ui-ethra.  Next  in  order  is  the  flrst  inch  within  the 
Beotus.  Stricture  in  the  prostatic  jKirtion  is  nire.  As  stated  in  the 
ftiQsideration  of  diseases  of  the  pi-ostate,  it  may  occur  in  general  hyper- 
trophy of  this  organ. 

Diagnosis. — The  symptoms  of  stricture  are  a  gleety  discharge,  inter- 
ference with  the  escape  of  urine  or  semen,  and  pain.  A  muco-purulenc 
Charge  continuing  for  several  months  is  almost  pathognomonic  of  this 
^ion,  and  justifies  exj^loration  in  order  to  determine  the  presence  of 
*rietiire.  Interference  with  the  escajw  of  urine  from  the  bladder  when 
Mony  of  this  organ  and  hyiiertrophy  of  the  prostate  are  eliminated,  are 
*lw  symptoms  of  imi)ortance,  A  twisted  or  forked  stream,  when  not  of 
^tninisheil  volume,  has  uo  significance,  for  this  may  exist  with  a  per- 
^*^tly  normal  canal.  Pain  is  not  often  a  symptom  t>f  organic  stricture, 
''ot,  when  present,  is  not  without  value  as  an  indication  of  localized  in- 
"ftOimatiun. 

Xo  matter  what  symptoms  may  exist,  a  diagnosis  can  only  be  anived 
W  by  instrumental  exphtnition,  which  can  be  done  witlmut  pain,  and 
by  which  means  the  exact  location  and  chai-acter  of  the  stricture  can  be 
BMuie  positive. 
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For  this  purpose  the  bulbotis  bougie  is  inviilunbk'.   Theae  instrument 

are  of  two  kinds — the  elastic  or  gum  Ixjugie  of  Dicls.  (Fig.  618),  aod  ttw 

ovul-tipped  wire  bougie  of  Otis  (Fig.  flU)).     They  should  be  made  of  a'l 

sizes,  commencing  with  No.  6  and  ending  with  Xos.  21  or  t) 

A        (D.  S.  scale).     For  practical  purjioses  every  alternate  size,  from 

'       Nos.  6  to  33  inehisive,  will  suffice.    The  gum  bougie  is  a  nofer 


Fio.  CI9. — OtU's  oVHl-tipp«d  win  bot^fte,  for  locoUn^  slriotom  of  the  niethn. 

instrument  than  that  rompased  of  metal,  since  it  is  incapabV  of 
doing  hanu  under  any  circumstances.     It  is  objectionable,  how- 
ever, on  account  of  its  liability  to  be  spoiled  by  heat,  and  ot 
becoming  fragile  from  age.     It  should  always  be  slowly  w;imiHi 
to  about  the  temi)eraturH  ot  the  body  before  being  intmduce'L 
The  wire  bougies  are  thorf>ughly  satisfactory  instruments,  m^ 
incapable  of  injury  to  the  urethra  if  ordinary  care  is  taken 
The  bulbs  are  oval,  the  wire  is  flexible,  and  is  screwed  into  I'at 
bulb  for  security.     The  sizes  are  the  same  as  for  the  gum  bougies 
just  given. 


Fm.  690.— Txiueitudinal  seetiofi  nf  the  UTvthni.  •tn^trinfr  ^lif  >'liftmel<-r  ot  the  oui 
((oiottt.    <r,  rrooUtic;  i,  mtiuUnaicius ;  e,  [wnUc  ]>ortU)U.     (After  Tboai|< 


Tn  the  effort  to  locate  a  stricture,  thediflfere'nt  diameters  of  tli« 
normal  urethra  at  various  points  in  this  canal  must  IjelHimein 
mind.  The  meatus  is  least  dilatable,  and  the  membranous  i">r 
tion  next  in  order.  Immediately  behind  the  meatus  there  isan 
expansion  into  the  fossa  navicularis,  and  from  this  point  to  tb* 
8U8x>ensory  ligament  (the  junction  of  the  penile  and  p'riiea] 
lu-etlira),  the  diameter  is  about  the  same.  From  the  sn3i)ensory 
ligament  to  the  anterior  layer  of  the  triangular  liganient,  tltf 
diameter  gmdiially  increases.    This,  the  bulbous  portion,  is  tlw 

hirgest  part  of  the  cunal.     Behind  the  membranous  portion  then?  i9> 

second  expansion  in  the  prostate  (Fig.  620). 

The  patient  should  be  placed  upon  the  table  or  bed  in  the  dorai 

decubitus.    In  order  to  secure  insensibility,  from  twenty  to  thirty  m^T& 

of  a  4-per-cent  solution  of  cocaine  should  be  tiu-own  into  the  nn'ilw- 
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Tliis  may  1^  done  with  the  ordinary  hypodeiiuic  syringe,  to  which  Olis's 
cocaine-tube  tFig.  621)  is  attached.  It  is  not  necessary  to  carry  the  point 
nioiie  than  one  inch  beyond  the  meatus,  when  tiie  syringe  is  emptied  and 
the  iwitient  directed  to  grasp  the  glans  and  retain  the  injection  after  the 
tube  is  removed.  In  Hve  minutes  local  anffisthesia  is  obtained.  A  bulb  of 
medium  size  is  selected  and  properly  warmed  and  oiled.  The  wire  is  not 
curved  in  exploration  of  the  urethra  anterior  to  the  membranous  portion. 
The  penis  should  be  held  at  about  a  right  angle  to  the  planeof  the  body, 
and,  as  the  instrument,  is  being  introduced,  the  organ  should  be  elon- 
gated in  order  to  obliterate  any  folds  in  the  mucous  membrane.  This 
membrane  is  not  so  closely  attached  to  the  conne<:tive  tissue  of  the  cor- 
pus spongif»sum  but  that  it  can  be  i>erceptibly  displaced  up  and  down 
and  doubled  upon  itself  it"  sufficient  force  is  ai>plied.  If  no  stricture  of 
caliber  smaller  than  the  bulb  is  encountered,  it  will  glide  smoothly  and 
iininterruptedly  down  to  a  point  about  five  inches  from  the  meatus,  where 
it  will  l)e  arrested,  having  i-eached  the  end  of  the  bullx>us  ix>rlion  and 


Tm.  A31.— OtlB>  ooooiiio-tube  fbr  tho  unthrL 


lodged  in  a  pocket  just  in  front  of  the  anterior  layer  of  the  triangular 
ligament.  Withdrawing  the  instrument,  it  will  in  all  probability  return 
as  smoothly  as  it  entere<l.  If,  however,  a  stricture  exists,  and  the  bulb 
used  is  about  the  size  of  the  lumen  of  the  stricture,  as  it  is  carried  into 
the  nrethra  a  slight  resistance  will  be  felt.  As  the  instrument  is  with- 
drawn, the  broad  .sliouMer  of  the  oval  will  come  in  contact  with  the  ob- 
struction, where  it  will  be  aiTested.  The  jjenis  should  now  be  allowed 
to  retract,  and  the  thumb  and  finfrer  of  the  left  hand  slipped  down  to 
the  level  of  the  meatus,  wliere  the  wii-e  is  grasj^ed  and  slightly  bent. 
The  instrument  is  steadily  drawn  through  the  stricture,  and,  as  soon  as 
the  resistance  ceases,  the  wue  is  again  lx>nt  at  the  level  of  the  meatus. 
The  distance  between  the  two  points  at  which  the  wire  is  bent  represents 
the  extent  of  the  stricture. 

A\1ien  it  becomes  necessary  to  search  the  urethra  beyond  the  bulb- 
ous portion,  the  wire  should  be  bent  to  con-espond  to  the  normal 
curve  of  the  deep  ui'ethra.  Tlie  handle  of  the  insirument  should  be 
l»ent  in  an  opjKtsite  direction  in  order  to  prevent  the  po.ssil)ility  of 
getting  the  point  of  the  bougie  turned  toward  the  perinienm.  It  is 
introduced  in  the  same  way  as  the  catheter  or  steel  sound.  When  the 
triangular  ligament  and  compres.sor-nretlinc  muscle  are  encountered, 
by  depi-essing  tiie  handle  toward  the  tliighs  of  the  j>atient,  the  bulb  is 
made  to  rise  out  of  the  pocket  in  front  of  the  anterior  layer  of  the  liga- 
ment and  to  jiass  into  the  membranous  portion.  If  a  stricture  is  presient 
the  resistance,  if  n<»t  felt  as  the  bulb  goes  through,  will  certainly  be 
appreciated  as  it  is  withdrawn,  if  the  iustiumeut  is  large  enough.    If 
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the  patient  is  not  narcotized,  spasmodic  contraction  of  the  compr 
muscle  may  arrest  the  bulb,  and,  in  a  certain  sense,  simulate  stricture. 

In  the  resistance  of  the  muscle  there  is  a  roundness,  smoothness,  and 
elaslicitywhich  differs  from  the  rough  surface  of  cicatricial  tissue  and 
the  inelastic  firip  of  a  stricture.  When  the  obstruction  is  fell,  the  same 
method  of  measurement  and  location  is  to  he  observed.  A  stricture  may 
be  roughly  estimated  by  the  Introduction  of  a  catheter,  ordinary  boupi*?, 
or  steel  sound,  but  it  can  not  be  intelligently  or  satisfactorily  detined 
without  the  oval  bulbs.  _ 

Not  infrequently  it  will  be  found  that  the  meatus  is  too  narrow  t^ 
admit  a  bulb  of  sufficient  size  to  deiine  the  stricture,  necessitating  divis- 
ion of  the  meatus  {meatomy).  This  operation  may  be  done  with  an 
ordinary  scalpel  or  bistoury,  but  with  nothing  like  the  exactness  and 
freedom  from  pain  which  is  secured  when  the  urethrotome  is  employed. 
The  incision  should  be  made  in  the  median  line,  and  should  correspond 
to  the  iioor  of  the  urethra.  It  should  nob  extend  dt*ep  enough  to  wound 
the  artery  of  the  frainum,  nor  should  it  be  any  deeper  than  is  sofficiei 
to  admit  the  larger  bougies. 

If  the  bistoury  is  employed,*the  operator  grasps  the  glans  between! 
the  thumb  and  linger  of  the  left  hand,  intmduces  the  knife,  cutting-edge 
downwaixl,  a  distance  of  a  half-inch,  and  cuts  carefully  outward.  The 
injection  of  cocaine  soltition  into  the  tissues  of  the  part  in<ised  will 
•render  the  operation  perfectly  painless.  The  urethrotome  of  Dr.  E.  A. 
Banks,  in  addition  to  its  usefulness  in  dividing  deeper  strictures,  is 
esjiecialiy  servict'able  in  performing  meatomy.  It  consists  of  a  handle, 
shaft,  and  a  series  of  bulbs.  The  shaft  is  graduated  and  hollow,  and 
has  extending  tlm»ugh  it  a  rod  connecting  with  the  blade.  The  bulli^ 
are  of  various  sizes,  are  fenestrated,  and  are  screwed  on  to  the  tip  in  such" 
a  way  that  the  window  falls  directly  over  the  blade  which  is  to  be  pro- 
jected through  it.  Upon  the  handle  is  a  sliding-knob  for  sheathing  or 
ju-ojectiug  the  kuife,  and,  at  the  end,  a  screw-gauge  which  sets  the  bladej 
for  cutting  to  any  desired  depth  (Fig.  622;. 


Fia.  88S.— Dr.  E.  A.  Bank&'a  urethrotome,    o,  Sonw-gnogi!.    A,  Slidtng-knolt.    0,  Bulb,    dy  ffotik 


The  operation  is  performed  as  follows :  A  bulb  is  selected  which  will 
fit  the  meatus  fairly  tight,  and  screwed  on  to  the  shaft.  The  gange 
should  next  be  set  to  allow  the  knife  to  cut  one  eighth  of  an  inch  in 
depth.  Tlie  blade  is  now  concealed,  the  bulb  oiled  and  introduced  until 
the  knife^  pointing  directly  to  the  middle  line  of  the  floor,  is  half  an  inch 
from  the  meatus,  AVhile  the  glans  is  held  tightly  between  the  thumb 
and  finger  of  the  left  liand,  the  blade  is  projected  as  far  as  the  giinga— 
will  allow,  and  the  instrument  quickly  pulled  out  of  the  urethra,  EveaJ 
when  cocaine  is  not  employed,  this  incision  gives  scarcely  any  pain. 
The  bulbous  bougie  should  now  be  introduced,  and.  if  the  meatus  is  stillj 
too  narrow,  the  incision  should  be  made  deeper.     In  order  to  prevent  i 
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Dtraclion  of  the  opening,  it  is  necessary  to  dilate  the  meatus  at  in- 
teirals  of  from  two  to  four  days  for  five  or  six  weeks  after  the  operation. 

In  strictures  of  very  small  caliber,  and  in  long  and  tortuous  strictures, 
tlw  oval  bulbs  can  not  l>e  used.  The  extent  of  such  strictures  can  not 
be  made  out  with  accuracy  until,  by  the  use  of  filiform  bougies  and  care- 
fal  dilatation,  tlie  smaller  searchers  can  be  introduced. 

In  certain  rare  cases  of  lateral  stricture,  the  exact  location  of  that 
portion  of  the  urethral  circumference  involved  in  the  contraction  may 

i determined  by  employing  the  indicator  (Fig.  623),  which  is  practically 
bcdon  of  half  of  an  ordinary  bulb.  If  this  instrument  is  introduced 
tb  the  smfMjth  surface  directed  toward  the  projecting  band,  it  will 
pass  in  and  out  with  equal  facility.  If,  however,  it  is  turned  with  the 
oi^Hwite  side  towai-d  the  stricture,  it  will  be  perceptibly  arrested  aa  it  is 
withdrawn.  The  knob  on  the  handle  which  corresjionds  to  the  shoulder 
of  the  bulb  will  indicate  the  part  of  the  urethral  wall  in  wliich  the  strict- 
Ore  is  situated. 
*  Treatment. —The  treatment  of  organic  stricture  of  the  urethra  may 
by  division  or  dilotation.  In  the  former  operation  the  stricture  is 
Indsed  from  within  {internal  iirethrotomy\  or  from  without  {external 
^Wiroiomi/),  In  the  latter,  the  stricture  is  gradually  dilated  by  the 
intnxliiction  of  bougies  or  sounds.  Dilatation  may  be  contiiiuous  or 
iftt^rmpted.  Immediate  dilatation,  or  dirulsion  of  a  stricture,  as  com- 
piled to  urethrotomy,  is  on  unscientific  and  unsafe  procedure,  and  is 
rarvly,  if  ever.  Justifiable.  AA'ith  the  uivthnitonie,  (he  conti-actiou  is  di- 
^ed  with  accurticy  and  i)recision  ;  with  the  divulsor,  the  force  is  blindly 
applied,  and  the  depth  and  direction  of  the  tear  is  not  safely  within  the 
wntrol  of  the  operator. 

It  is  difficult  to  lay  down  any  rule  for  the  selection  of  the  method  of 
tfeatment  to  be  followed  in  any  given  stricture.  In  general  it  may  be 
"ai'l  that  infernal  urethrotomy  is  preferable  in  all  strictures  anterior  to 
'be  membranous  portion,  and  some  form  of  difatoiion  in  those  situated 
in  this  portion,  or  in  the  rare  cases  behind  it.  The  exceptions  to  this 
ruin  will  be  presently  considered. 

L^The  method  of  interrupted  dilatation  by  the  frequent  introduction  of 
^Bkds  or  bougies  may  be  successfully  applied  to  narrow  annular  strict- 
Hlof  comparatively  recent  date,  but  division  of  the  stricture  and  sub- 
Buent  dilatation  not  only  oilers  the  quickest  and  surest  means  of  relief, 
llis  much  less  jiainful  than  dilatation  without  incision.  The  employ- 
' lent  of  cocaine  in  urethral  surgery  has  removed  two  great  obstacles  to 
'he  catting  operation,  namely— the  patient's  di*ead  of  i>ain  on  the  one 
Wi,  and  that  of  ether  narcosis  on  the  other. 

Kany  strictures  are,  however,  of  such  small  caliber  that  a  urethro- 
can  not  be  introduced,  and  it  becomes  necessary  to  dilate  them  up 
>toa  size  sufficient  to  admit  the  urethrotome,  or  to  divide  the  stricture  by 


624 


TEXT-BOOK  ON  SURGERY. 


cutring  down  upon  it  through  the  integument^  an  operation  knowD  i 
external  urttkrotomy. 

Internal  Urethrotomy.^ln  performing  this  operation  a  anfficient  de- 
gree of  anffisthesia  can  be  obtained  by  the  nse  of  cocaine  in  the  vast  nu- 
jority  of  onuses.  When  the  stricture  is  of  small  ca]il»er,  reqtiiriDg  adw*^ 
incision  from  one  to  two  or  more  inches  in  length,  ether  narconis  ')a  ad- 
visable. 

Operation. — Ha\*ing  injected  3ss.  of  4-i>er-cent  cocaine  intotbeiin?- 
thra,  the  stricture  should  Iw  accurat4'ly  located^  and  its  diameter  and 
extent  determined  by  the  bulbous  wire  iMiugie^s,  as  just  descril>e<!.  If  ii 
is  of  small  caliber,  thus  necessitating  a  deep  incision,  a  greater  d^:mi 
of  insensibility  may  l>e  required  than  can  be  obtained  by  cocaine  applied 
to  the  mucous  mtMubraue  of  the  urethra.  This  is  readily  obtained  by 
carrying  a  delicate  hyiKKlermic  needle  into  the  tissues  in  the  line  of  in- 
cision^  and  injecting  from  twenty  to  thirty  minims  of  a  4-per-cent  soluticc. 
The  distance  from  the  nit^atus  to  the  ])ostfrior  Ixmndary  of  the  ptriii- 
ure  is  then  measured  on  the  urethrotome,  beginning  at  the  point  where 
the  knife  is  projected,  and  extonding  toward  the  handle.  One  fonrili 
of  an  inch  should  be  added  to  this  distance  in  onler  to  make  it  otTtain 
that  the  knife  is  carried  well  behind  the  postt^rior  limit  of  the  eontw- 
tion.  This  point  on  the  instrument  is  indiaiteti  by  a  small  ring  ilipH 
from  the  end  of  a  rubber  tube  and  slipped  over  the  shaft.  It  is  o*' 
ready  for  introduction. 

In  the  selection  of  a  urethrotome,  the  instrument  of  Otis  will  l>ef»>iin'i 
to  fill  all  the  indications  more  satisfactorily  than  any  other  (Fig.  Iii4|.  It, 
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consists  of  a  shaft,  handle,  and  blades.  The  shaft  is  composed  of  t*'" 
bai-8,  which  can  be  .•^eiKimted  or  closed  by  tui-ning  a  screw  at  the  hiiDdl^ 
where  there  is  an-anged  a  dial  which  registers  the  exact  degree  of  dibi- 
tation  effected  by  the  separation  of  the  bars.  In  the  upper  bar  of  tlie 
shaft  is  a  slot  or  groove,  along  which  the  knife  is  carried.  When  i' 
arrives  near  the  point  of  the  shaft,  the  blade  sinks  into  a  depression 
and  disappears.  ^ 

I  have  added  to  this  instrument  a  cog-wheel  apparatus,  attarho*!  n'^' 
the  handle,  by  the  use  of  which  the  knife  is  carried  steadily  forwanl 'f 
backward,  and  is  made  to  cat  with  mathematical  precision. 

The  operator  should  stand  to  the  right  side  of  the  patient,  v*    " 
resting  on  the  back,  with  the  legs  fully  extended.     The  knife  should 
carried  forward  until  it  disai)]>ears  near  the  tip  of  the  urethrotome' 
bars  f>f  which  are  now  closed  and  oiled  as  far  as  it  is  to  Iw  introdot^ 
The  glans  penis  is  grasped  between  the  thumb  and   finger  of  tho 
hand,  the  organ  held  in  the  same  position  as  when  tho  stricturv  »■^^ 
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located*  nnd  the  iDstrument  carried  in  until  the  nibber  ring  touches  the 
meatus.  The  left  hand^  releasing  the  penis,  i»  made  (o  grasp  the  handle 
of  the  urethrotome  and  steady  it,  while  with  the  right  tht*  dilaling-»<Tew 

H|s  turned  until  the  arrow  on  the  dial  indicates  a.  Heparation  of  the  bara 
equal  it»  the  diameter  of  the  bulh  which  located  the  stricture.  By  turn- 
ing the  cog-wheel  the  knife  is  now  made  to  travel  through  the  more  su- 
l>erficial  portions  of  the  strictin-e  from  behind  forward  and  along  the 
median  line  of  the  mof  of  the  urethra.  The  incision  should  commence 
a  quarter  of  an  inch  behind  the  stricture,  and  should  terminate  the 
same  distance  in  front  of  the  anterior  boundary.  Without  changing 
the  position  of  the  urethrotome,  the  knife  is  rapidly  run  back  to  its 

^uriginul  position,  the  dilatation  increased  one  size  more,  and  the  knife 

^Bgain  carried  more  deeply  through  the  track  of  the  first  incision.  Thia 
manoeuvre  is  rej>eated  until  tlie  btricture  is  divideil  up  to  Nos.  21  to  23 
(U.  S.).  The  instrument  is  now  withdrawn  after  the  knife  is  concealed 
and  the  blades  half-closed.  If  the  ^tara  are  brought  closely  together, 
the  mucous  membrane  may  be  caught  between  them.  In  ortler  to  dem- 
onstrate a  perfect  division  of  all  the  bands,  the  larger  bulbs  should  be 
introduced,  and,  if  these  catch  at  any  point,  a  further  incision  is  required. 

HOr  a  fuU-sized  sound  (Nos.  21  to  23)  may  l>e  carried  thi'ough  the  strict- 

"ure,  and  any  undivided  til:)ers  torn  or  stretched. 

H;einorrhagH  after  internal  urethrotomy  is  usually  slight,  ^^^len  the 
incision  has  been  made  in  the  pendulous  part  of  the  urethra,  it  may  l>e 
readily  arrested  by  turning  the  p<?nis  up  on  the  IjcUy,  laying  a  handful 
of  cotton  or  gauze  over  the  organ,  and  strapping  it  down  with  a  band- 
age carried  annind  the  pelvis.  Behind  this  portion,  a  compress  along 
the  perimeum,  or  a  large  gum  bougie  in  the  canal,  will  control  the  bleed- 
ing. The  patient  sh<iuld  be  put  to  bed  at  once,  and  required  to  remain 
quiet  for  several  days. 

■  Not  infrequently  within  twenty-four  hours  after  urethrotomy,  or  the 
introduction  of  a  sound  or  other  instrument  into  the  urethiu,  the  patient 
is  seized  with  ngoi*s  or  a  pronounced  chill,  followed  by  a  variable  nse  in 
temperature,  or  the  fever  may  (K:cur  without  any  premonitory  chill. 
When  the  thermometer  registers  HX)**  F.,  it  is  a  wise  precaution  to  ad- 
minister antipyiin  in  doses  of  from  grs.  x-xx,  and  rei)eat  this  every 
hftur  until  the  decline  in  tprnperature  Is  below  10(^^  If  the  pulse  is  cor- 
respondingly increased,  tincture  of  aconite-root  should  be  given  at  the 
same  time. 

The  repeated  introduction  of  steel  sounds  or  gum  bougies  is  essen- 
tial to  the  successful  after-treatment  of  internal  ui*ethrotomy.  If  there 
is  no  marked  febrile  movemeul,  the  dilatation  should  be  commenced  on 
the  second  or  thiixi  day  after  the  operation.  If  fever  exists,  the  use  of 
the  sounds  sliould  be  jtostponed.  Cocaine  should  be  employed,  for,  as 
a  rule,  the  introduction  of  the  sound  is  more  painful  than  the  incision. 
The  urethra  should  be  stretched  to  the  full  size  of  the  sound  introdnced 
aft»'r  rhc  cutting.  It  is  well  to  begin  with  No.  17,  and  follow  this  with 
Nos.  19,  2(J,  and  21,  or  higher,  if  the  urethra  is  unusually  capacious. 
This  should  be  reiieated  every  second  or  third  day  for  a  period  of  about 
An 
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three  weeks,  every  foiu'th  or  fifth  day  for  the  same  i>eriod  of  time,  thca 
once  a  week  for  tliiTe  weeks,  ami  twice  a  month  for  three  or  four  niontltt. 
It  is  essential  to  keep  the  wnlls  of  the  incisiun  apart  until  they  an-  ]mi  j 
with  new-foi-med  epirhelia. 

If  cystitis,  epididymitis,  ()r  orchitis  ensue  after  nrethi-otumy.  aJl  I 
openitive  mea3iu*e8  should  be  discontinued  until  these  syinptoiu-s  liiajh  ] 
pear. 

The  prognosis  after  xirethi*otomy  should  be  guarded.  Many  casa] 
do  not  recur,  but  a  stricture  of  long  standing,  with  extensive  indiirationJ 
no  matter  how  thoroughly  divided  and  carefully  tivated,  tends  to  rwur,' 
It  thus  Ijecumes  necessary  to  eniphty  dilutation,  either  with  a  soiuniin 
the  hands  of  the  snrgeon,  or  a  soft  bougie  if  this  duty  is  intni^it^d  toi 
the  patient,  at  intervals  of  evei*j'  two  or  three  months,  and  in  some  ia-^ 
stances  oftener,  during  the  life  of  the  individual.  That  the  milder  furmij 
of  annular  strictiir*'  may  l>e  permanently  cured  by  judicious  treatmentj 
is  satisfactorily  established. 

In  a  certain  proportion  of  cases  the  stricture  will  be  found  so  clmn 
tiffhi  that  the  urethrotome  can  not  be  passed  through  it,  and  beft-re  Hn* ' 
division  can  be  effected  it  is  neces.sary  to  dilate  the  constriction  oLfil 
this  instrument  can  be  introtluced.     In  accomplishing  this  purpose  twfl 
excellent  niethixls  are  at  the  disposal  of  the  surgeon,  by  either  of  whifli, 
if  patiently  and  skillfully  utilized,  the  necessity  of  external  urethrotumv 
may  be  obviated  in  all  but  a  very  limited  class  of  cases.     The  meihi«il| 
are,  in  order  of  excellence,  (1)  immediate  dilatation  with  Banks's  ililatinjfl 
filiform  bougies,  and  (2)  continuous  dilatation  by  inserting  and  Icavin 
in  the  urethra  one  or  more  wha!el>one  filiforms,  or  a  larger  gum  boiigifcl 
Of  the  pro<'edures  of  Br.  E.  A.  Banks  and  Sir  Ilenry  Thonij)S<tn.  iit»j 
former  is  by  far  the  most  satisfactory.    Its  adoption  has  left  only  a  sniail] 
proportion  of  strictures  for  continuous  dilatation. 

The  dilating  filiform  bougie  (Fig.  625)  is  Ihns  employed  :  The  iirellira  1 
is  elougute<l  by  i>iilliiig  upon  the  glans,  and  a  small  syringeful  of  sffe^l-  j 
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hw.  62ft.— banka'A  (iibtiDff  fililom  hou|ilc«. 


oil  is  thrown  into  the  canal.     The  filiform  is  introduced,  and,  whenfliif] 
resistance  is  encounterc<i,  it  is  slightly  withdrawn  and  again  pushed  ii-j 
By  thb  manoeuvre  the  small  tip  of  the  instrument  may  be  insintist"4J 
through  even  a  long  and  tortuous  tight  stricture.     Once  eng:ig(?d  intbf 
opening,  it  should  l)e  cai-efully  puslied  down  until  it  is  felt  in  thegoi^Pj 
of  the  constriction,  and  then  forced  steadily  through  until  the  fall  W'-^ 
ing  capacity  of  the  largest  pju-t  of  the  bougie  has  traveled  thn)iiphi 
stricture.     A  larger  size  should  he  at  once  introduced,  or  the  na-itif 
tome  may  be  carried  through  the  opening. 
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This  bougie  may  be  employed  with  perfect  safety.  When  fully  in- 
troduced, the  filiform  i>oriion  passes  into  the  bladder,  and,  if  this  organ 
is  empty,  it  curls  upon  itself  froiu  the  resistance  of  the  vesical  wall.  It 
Is  especially  adapted  to  close  strictures  of  the  deep  perineal  and  mem- 
branous urethra. 

If,  after  caivfnl  trial,  it  is  im]>o.ssible  to  get  the  liliform  into  the 
opening,  the  patient  should  be  put  to  bed  and  given  rlie  benefit  of  a 
full  dose  of  qulnia  and  morphia.  If  the  urine  can  not  be  passed,  snpra- 
pubi<r  aspiration  is  indicated.  After  fn>m  twelve  to  twenty-four  hours 
it  will  usually  be  discovered  tiiat  the  filiform  will  slip  readily  into  the 
bladder.  As  soon  as  the  dilatation  is  sufficient  to  admit  the  urethi*otome, 
the  operation  of  internal  urethrotomy  should  be  performed. 


t.MiwbuH  b  L  -. 


a«t=^ 


tw.  638.— 0  urn  filifona  IxragfaB. 


In  coniinnous  dilaiati&n,  the  filiform  bonpie  (Pigs.  626,  627),  or  a 
small  gum  bougie,  is  insinuated  through  the  stricture  and  tied  in  position 
in  the  urethra  by  fixing  a  narrow  strip  of  adhesive  plaster  around  the 
pre])uce  behind  the  corona  glandis, 
and  attaching  from  this  to  the  end 
of    the    botigie    three    or  four  silk 
threads  (Fig.  628). 
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Ao.  nr.— Wliftlebooo  fllirorm  bouglea.  Fia.  OLH.— Buu^lo  iImI  Id  for  Motinuoui  dllotAtion. 

The  walls  of  the  stricture  break  down  under  the  constant  pressure  of 
the  whalebone  or  elastic  instrument,  and  it  uill  be  found  that  a  bougie, 
with  difficulty  introduced  and  tightly  held  by  the  stricture  soon  after  it 
is  carried  through,  will,  within  twenty-four  hours,  become  loose  and 
esisily  movable,  and  a  larger  instrument  will  readily  pass  into  the  same 
opening.  As  soon  as  the  dilatation  has  proceeded  to  the  re<juii-ed  ex- 
tent, the  urethi-otome  should  be  employed  and  a  division  effected. 

Strictures  of  (Jie  Membranous  l/r ethra.— ^trlctares  ot  the  deex>  ure- 
thra ave  amenable  to  treatment  by  modified  internal  urethrota^m//  and  by 
exiernal  urethrotomy  or  perineal  section. 

The  former  method  consists  in  the  rapid  dilatation  of  the  stricture 
with  the  dilating  filifonn  bougie  until  the  Otis  urethrotome  can  be  intro- 
duced. Tlie  straight  instrument  shown  in  Fig.  624  can  l>e  readily  em- 
ployed in  this  portion  of  the  urethnu  It  is  earned  into  the  stricture 
until  the  knife  is  at  its  posterior  limit,  when,  without  sepai-ating  the 
burs  of  the  urethrotome — that  is,  without  dilatation — the  blade  is  care- 
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fully  drawn  along  the  roof  of  the  urethra,  making  a  shallow  incuifmio 
the  wall  of  (he  stricture.  It  should  now  be  concealed^  and  the  dilating 
power  of  the  urethrotome  employed.  These  shaUow  incisions  niaylw 
made  on  the  lateml  iispex*ts  of  the  canal  as  well  as  along  iis  roof.  By 
this  oiieration  the  strirtiire  is  nirked  and  tlien  dilated.  If  the  incision 
were  made  when  the  bars  of  the  urethrotome  had  put  the  strictim*  on 
rhe  stretch,  the  large  vessels  of  this  part  of  the  urethra  would  U*  ku- 
dungered.  The  steel  sounds  should  be  used  as  advised  after  iDteitd 
ni'etlu'otf)my  in  the  anteriiir  portion  of  the  caiml. 

External  urtthrotomy^  or  perhital  section,  is  an  operation  for  the 
i«lief  of  close  organic  stricture  of  the  bulbous  or  membranous  iMirtion* 
of  the  urethra  which  can  not  he  reached  thnmgh  the  ni-elhra.  With  riie 
exception  of  those  citses  where  urinary  fistula  or  chronic  abscess  tsiMs 
as  a  result  of  stricture,  the  conditions  which  justify  this  operation  aiv 
extremely  rare- 
It  is  performed  with  or  without  a  guide.  When  a  sound  or  bongie 
can  be  carried  through  the  obstruction  into  the  bladder,  the  prooedute 
is  much  simplilied.  Without  this  guide  the  operation  is  sunvmnded 
with  considerable  difhculty.  In  external  urethrotomy,  tlie  patit^nt  is 
placed  in  the  lithotomy  jwsition,  Ijeing  prejwired  as  for  this  operatiiin. 
After  the  anaesthesia  is  complete,  a  careful  and  final  effort  should  lie 
made  to  carry  a  filiform  or  soft  bougie  through  the  stricture  and  intn 
the  bladder.  If  this  ran  not  1)6  done,  a  good-sized  sound  should  be  car- 
ried down  to  tlie  obstruction,  and  this  will  serve  to  guide  the  operator 
to  the  comnipnoeinent  of  the  stiicture. 

An  incision  is  then  made  exactly  in  the  median  line,  the  anterior  limt 
being  slightly  in  fi-ont  of  the  ascertained  coinmencement  of  the  strictuw, 
the  posterior  extending  toward  the  anus  n  sufficient  distance.  In  rnakiBf;! 
this  incision  the  scrotum  should  be  held  up  by  an  assistant,  wlioisdi- 
rected  not  to  displace  the  median  raphe  to  either  side.  The  legs  musi 
also  he  held  in  the  same  relative  po.sition. 

The  bleeding  is  usually  consitlerable,  as  the  vascular  tissue  of  the 
bulb  is  divided.  All  vessels  should  be  secured  ;  but  the  oozing,  wlud 
is  general,  need  not  retard  the  operation.  As  soon  as  the  sound  orfiJi- 
form,  at  tlie  anterior  margin  of  the  constriction,  is  seen,  the  divisioB 
should  continue  along  the  gnide  until  the  healthy  uretlira  is  ren^lJedb^ 
yond  the  stricture.  If  no  guide  has  been  introduced,  the  dissertJon 
should  be  carried  back  in  the  known  direction  of  the  base  of  the  Wan- 
der, guided  by  the  location  of  the  prostate  with  the  finger  introdiif'*' 
into  the  rectum.  The  first  indication  that  the  canal  is  reached  hfbi*' 
the  stricture  will  be  a  gush  of  urine.  On  account  of  the  ob*tnicDi'ii. 
the  urethra  between  it  and  the  bladder  is  widely  dilated,  and  fortlii* 
reason  is  more  readily  found. 

It  is  essential  to  the  success  of  this  oi>eration  that  all  cicatricial  tN^ 
be  dissected  out.  A  large-sized  steel  sound  should  now  be  intMiluf^ 
tlirough  the  meatus  and  into  the  bladder.  If  any  difBoulty  is  mpt  fli'^ 
in  introducing  tliis  instrument,  a  tlexible  bougie  may  be  suhsttiini"'* 
It  is  not  advisable  to  leave  the  instrumeut  in  the  urethra.     If  th«  W**^ 
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ing  lias  nr>t  ceased,  the  wound  shonld  be  |Kicke<l  temporarily  with  sub- 
limate giiuze,  held  in  positkm  by  u  T-lmmijige.  AV'hen  there  is  no  haem- 
orrhage, a  loose  dressiufj  should  be  applied. 

The  urine  usually  e8oa])es  through  the  wound  for  the  firet  few  days, 
and  afterward  partly  ihniugh  the  wound  and  urethni.  In  rare  instances 
it  escapes  uniDterriii>te<^lly  through  the  urethra.  The  after-treatment 
consists  in  the  introduction  of  the  sounds  or  bouses  (as  above  directed) 
through  the  urethra  as  far  as  the  neck  of  the  bladder.  This  opera- 
tion shonld  be  repented  every  three  or  four  days  until  the  urine  ceases 
to  escape  through  the  wound,  and  once  a  week  thereafter  for  several 
months. 

Intemipted  Dilafatlon. — In  the  treatment  of  stricture  of  the  urethra 
by  this  method,  there  are  required  sieel  soundu  and  ^flexible  bougies. 
Steel  sounds  are  of  two  patterns,  the  straight  and  curved.  The  former 
are  preferal>le  for  dilating  strictures  anterior  to  the  membi-anous  portion, 
while  beyond  tliis  point  the  ctined  instruments  are  nei^essary.  The  most 
satisfactory  instruments  are  those  constructed  upon  the  t'nired  States 
scale,*  which  couimences  with  the  smallest  steel  instrument,  ^  of  an 
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inch  in  diameter,  and  increases  ^  of  an  inch  in  diameter  for  each  suc- 
cessive sound  u^  No.  25  inclusive,  equal  to  |§  of  an  inch,  Nos.  1  to  8, 
inclusive,  an?  filiform  and  elastic  bouses, 

A  xtraigkt  sound  should  be  six  inches  in  length  clear  of  the  handle, 
slightly  conical  from  the  tip,  back  for  a  distance  of  one  and  a  half  inch. 
This  conicity  should  inciease  one  size  for  every  half-inch  for  this  distance. 
Thus,  a  sound  whirh  men.sui'es  No.  17  at  the  tip  inci*eases  to  No,  18  one 
half  inch  back,  to  No.  19  at  one  inch,  and  is  No.  20  at  one  and  a  half 
inch  from  the  point,  and  continues  this  size  for  the  entire  shaft. 

A  curved  sound  shouhl  be  nine  inches  long  clear  of  the  handle.  The 
;^rve  should  involve  only  tl»e  last  two  inches.  The  conicity  extends 
one  and  a  half  inch  from  the  tip,  increasing  one  size  for  every  hall- 
icli  until  the  full  size  is  reached  at  one  and  a  half  inch  from  the  point* 

•  The  Hpil  of  the  Frenoli  scnle  i»  one  tliinl  «f  a  millimetre  (aboat  ^  of  an  incli),  and  each 
sizo  ap  to  Xo.  80,  inctaalvc.  increases  on©  third  of  a  millinK-tn:  in  ilinnK.ti'r.  l>ivide  any  pven 
number  nf  thlt«  soiiW  by  three,  subtract  the  quotient,  and  the  remiiioder  npproxltnatffi  the  ror* 
responding  aixo  on  the  aImtc  9C»1<>.  Thus,  Xo.  8U,  French,  divid«tl  by  3=  10;  30  —  10=aSn; 
or,  Xo.  SO,  Fr«och  =  Xo.  20,  V.  S. 
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ploye<l.     The  black  Fi-ench  bougie  is  preferable.     The  filiform  instiii- 
ment  has  already  been  descriVted. 

In  diluting  a  stricture  with  the  conical  steel  suund,  the  method  of  in- 
tnuluotion  ia  identical  with  that  given  in  using  the  metal  catheter.  In 
the  interrupted  dilata- 
tion a  mild  degree  of 
force  is  exercised,  and 
the  stance  ia  repeated 
on  every  second,  lliird, 
or  fourth  day.  The 
length  of  the  interval 
l»etween  the  introduc- 
tions must  be  deter- 
mined by  the  symp- 
toms in  each  case,  the 
object  l>eing  to  accom- 
plish moderate  divtil- 
siou  at  each  sitting  with- 
out producing  marked  intinmmation.  Tlie  sound  should  never  be  carried 
l>eyond  the  point  where  ius  full  dilating  jjower  is  applied  to  the  strict- 
ure. In  this  way  irritation  of  the  prostatic  urethra  and  neck  of  the 
bladder  may  be  avoided  in  all  save  the  deepest  variety  of  stiictures. 

The  diliUatinn  of  strictures  by  the  use  of  conicid  steel  sounds  shoidd 
be  limited  to  those  cases  in  which  the  stricture  is  of  sufficient  calil)er 
,tO  admit  at  least  No.  15,  U.  S.,  and  is  narrow  or  linear  in  character, 
ID  that  it  may  bo  made  to  give  way  without  the  employment  of  too 
great  force.  The  smaller  sounds  are  capable  of  penetrating  the  walls  of 
the  urethra  unless  they  are  used  with  great  skill  and  carefulness,  while 
the  larger  instruments  will  not,  within  the  limit  of  safety,  succeed  in 
the  dilatation  or  rupture  of  a  broad  or  tortuous  stricture.  Incision  with 
the  urethrotome  is  a  safer  and  less  painful  operation,  and  tlie  sounds 
sen'e  an  admirable  purpose  in  the  after- treatment. 

In  using  the  soft  bougies  in  the  anterior  portion  of  the  urethra,  they 
may  bt»  passed  in  straight ;  but,  when  the  deeper  portion  is  invaded, 
they  should  be  curved  as  much  as  jwssible,  to  correspond  to  the  8ul>- 
pubic  cun'e  of  this  canal. 

Foreign  Bodies  in  the  lTret?ira.~CvL\e\\V\  nccnsionnlly  hnlge  in  the 
nrelhra,  and  substances  introduced  through  the  meatus — as  fragments 
of  a  catheter,  etc.— may  require  removal  by  the  surgeon.  The  diagnosis 
will  be  evident  from  the  symptoms  of  obstruction  to  the  escape  of  urine, 
by  recognition  of  the  body  by  digital  pi-essure  along  the  caual,  and  by 
exploration  through  the  meatus.  Stone  may  be  made  out  by  the  grating 
sound  which  is  emitted,  or  by  the  sense  of  friction  upon  a  rough  and 
hard  surface  which  is  conveyed  to  the  fingers  nlong  the  sound.  A  me- 
tallic substance  may  also  be  recognize<l  by  the  peculiar  click  which  is 
elicited  when  it  is  brought  in  contact  with  the  exploring  instrument.  . 

Removal  may  l)e  effected  thmugh  the  meatus,  or  by  incision  directly 

jugh  the  Uoor  of  the  urethra  at  the  point  of  lodgment.    It  is  id  ways 
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desirable  to  avoid  incision  through  the  urethral  wall  when,  by  the  nse  of 
forceps  or  any  mechanism,  the  extraction  can  be  eflFecled  by  the  meatna 
without  doing  too  great  violence  to  this  canal.    If  the  substance  is  nar- 
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Fio.  ft3S. — Stnight  (ind  curved  ■IligitoT'jawed  urethral  forceps. 

row  and  smooth,  it  may  be  seized  with  the  forceps  (Pigs.  636,  637)  and  ex- 
tracted. The  straight  alligator-forceps,  or  the  instrument  of  Hale,  is 
preferable  for  tlie  anterior  portion  of  the  urethra,  while  for  the  deeper 
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Fio.  637.— Hole'e  ttutrumcnt  for  rvruovLDg  loKifn  bodie*  from  tliQ  orotliru.    (AAor  Linhart,) 

part  the  curved  Instrument  is  more  suitable.     For  a  round  Iwdy,  the 
scoop  or  curette  will  prove  more  satisfactory  (Fig.  638). 

In  using  the  forceps,  the  instrument  closed  should  be  canned  down 
until  its  beak  strikes  the  foreign  substance,  when  the  jaws  should  be 
slowly  separated  aud  pushed  farther  in.  so  that  they  may  pass  between 
the  lining  menibmne  of  the  ui-ethra  and  tlie  body.  They  should  then 
be  lirmly  closed  and  cautiously  moved  a  slight  distance  to  and  fi-o  in 

order  to  detennine  wherher  the  mu- 
cous membrane  has  been  caught  is 
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the  instniment.  This  danger  will  in  great  part  be  obviated  if,  jnst  at 
the  moment  when  the  jaws  are  applied  to  the  foreign  substance,  \W 
urethra  is  put  upon  the  stretch  by  pulling  upon  and  elongating  the 
penis.  The  canal  should  be  lubricated  by  an  injection  of  sweet-oil.  If 
stricture  exists,  urethix)tomy  may  be  necessary  Iwfore  the  substance  can 
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/»e  extracted.     In  a  case  which  came  under  my  care,  two  stiiomres  were 

<iivided  with  the  urethrotome.    From  liehind  the  first  constriction  two  cal- 

€*txM  were  removed,  and  several  after  the  second  stricture  was  divided  (Fig. 

CK3M).    In  this  (jjn^ration  a  scoop  proved  more  serviceable  than  the  forceps. 

h  a  second  operation  I  found  it  necessary  to  x>^rft>rra  exteniul  ure- 

ixotomy,  cutting  directly  down  upon  the  calculi  (two  in  number),  which 

*re  easily  removed  through  the  incision.   The  direct  injection  of  cocaine 

i»m*othe  tissues  secured  complete  anfesthesia.    The  wound  should  be  left 

t<:>  close  as  in  the  onlinary  uijenitiun  of  perineal  urethrotomy. 

Congenilal  Malformations  of  the  Urethra. — In  extropliy  of  the  blad- 

A^^r  the  urethra  is  absent,  and,  in  certain  rare  anomalies,  it  may  open  into 

ttfce  groin,  upon  the  side  of  the  plans  penis,  in  the  median  line  of  the 

<i<jrsam  penis  (epispadias),  in  the  median  line  below  at  any  point  on  the 

csorpns  spongiosum  (hypospadias). 

Hypospadias  is  the  most  c<"»mmon  of  the  congenital  deformities  of  the 
xax^Ibni.     When  the  opening  is  within  one  inch  of  the  normal  position 
<3tT  the  meatus,  operative  interference  is  not  indicated.   When  the  oj)euing 
is  so  far  back  that  in  sexual  intercourse  the  semen  can  not  be  ejaculated 
into  rhe  vagina,  a  plastic  operation  may  be  undertaken.     The  chances  of 
failure  are  always  so  great  that  it  is  scai-cely  ever  justifiable  to  under- 
take this  operation  in  the  effort  to  establish  an  artificial  channel  for  the 
^rine,  for,  even  when  the  opening  is  as  far  back  as  the  perinieura,  suil- 
*iig  may  he  prevented  by  urinatiug  in  the  squatting  posture. 

Tlie  operation  for  the  relief  of  hypospadins  consists  in  introducing 
*  Jong,  delicate  knife  at  the  apes  of  the  glans,  and  carrying  it  directly 
Wk  along  the  normal  position  of  the  corpus  spongiosum  until  ii  emerges 
^  the  anterior  limit  of  the  urethm  at  the  abnormal  oi.>ening.    This  arti- 
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^<nal  channel  should  be  large  enough  to  admit  a  straight  catheter,  which 
^  now  introduced  through  it  and  well  into  (he  urethra  beyoud  the  hy- 
pospadias. 

In  closing  the  abnormal  meatus  the  margins  of  the  integument  around 
it  shoulcl  he  trimmed  with  delicate  curved  scissors,  parallel  incisions 
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made  on  either  side  of  the  opening  throtigh  the  skin,  the  intervening 
strip  of  integument  oarefnlly  dissected  up  for  slidinjr,  and  the  edj,^cs 
brought  together  hy  sutures  of  fine  iron-dyed  silk.  The  long  axis  »>f 
the  strips  may  be  jxinillel  with  the  canal,  or  have  a  horizontal  direction. 
as  may  be  best  suited  to  the  closure  of  the  fistula  (Figs.  040,  641,  642.  C43|. 
The  sutures  aliould  be  not  farther  than  one  eighth  of  an  inch  apart. 
The  catheter  sliould  l>e  left  in  position  for  five  or  ten  days,  until  union 
is  complete.  The  sutures  may  be  removed  about  the  seventh  tlay.  The 
outer  wounds  are  left  to  close  by  granulation.  Interrupted  dilatation 
with  the  straight  steel  sounds  should  be  made  every  three  or  four  days 
for  sevenil  montlis  after  the  catheter  is  removed. 

Neoplasms.— I'ajyillomata  and  fibi*omata  are  occasionally  met  with 
growing  from  the  niurous  membiime  of  the  nrethra.  They  pn^xluce 
symptoms  of  obstruction  varying  with  their  8hai)e,  size,  and  point  of 
attachment.  When  situated  near  the  meatus,  they  may  be  observed  hy 
lueans  of  the  urethral  speculum  (Fig.  644).     When  deeply  lofMited,  the 
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Fiu.  044.— Urethral  upeculam  oT  H.  Marlon-Sims. 

obstruction  may  be  recognized  by  the  bulbous  bougie.  The  only  treat- 
ment is  removal,  which  may  be  done  by  the  wire  snare  or  by  tonsi«in 
with  forceps.  In  extreme  cases,  a  longitudinal  incision  may  be  nHjuiivd 
in  the  median  line  of  the  fioor  of  the  penis  in  order  to  effect  remrival. 

Cancer  may  originate  in  this  canal,  or  more  frequently  extend  here 
from  malignant  disease  of  the  prepuce  and  glans.  Tuberculosis  also 
cjccasionally  attacks  the  nrethra. 

7V/6'  7Va/>.— The  congenital  malformations  of  the  nri»thra  just  given 
may  be  included  with  deformities  of  the  penis.  The  corpus  spongif»siiin 
is  at  times  arrested  in  development,  while  the  corpora  cavernosa  ore  fully 
furnietl,  causing  the  organ  to  Ixiw  when  an  erection  occni-s.  One  cavern- 
ous body  is,  in  rare  instances,  not  fully  formed,  and,  when  an  erection 
takes  place,  the  curve  is  lateral,  with  the  concavity  toward  the  affected 
side.  The  penis  is  occasionally  double,  with  separate  urethrre.  In  her- 
maphrodites it  is  rudimentary. 

Ihjfammatlfifi  of  this  organ  is  rare,  except  as  a  result  of  tnuimatism. 
It  occasionally  becomes  involved  by  the  extension  of  a  X'hlegmonoiis  ur 
erysipelatous  pn)cess  fnini  the  scrotum  or  alKlomen,  or  from  ui*ethritis 
and  posthitis.  The  organ  becomes  greatly  swollen,  and  a  painful  cou- 
dilion  of  chonlee  is  almost  constant.  Retention  of  urine  may  occur,  as 
well  as  suppuration  or  gangrene. 

In  the  ti-eatment  of  mild  inflammation  of  this  organ,  local  applica- 
tions will  usually  prove  snfTicient.  The  tendency  to  eivction  slumld  l»e 
controlled  by  the  use  of  opium  or  chloral  and  potassium  bromide  in  fuU 
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doses.    WTiPD  gangrene  is  threatened,  free  incisions  in  the  long  axis  of 
the  organ  shoulil  be  practiced. 

Woundit  f)f  the  peuia,  involving  more  than  the  integument,  always 
bleed  profusely.  Hsemorrhage  may  be  contioUed  by  dii-eot  compi'esaion 
with  a  Mller.  or  by  throwing  a  few  turns  of  un  elastic  ligature  around  this 
organ  near  the  pubic  junction.  When  the  urethra  is  dj^-ided  in  whole  or 
in  part,  it  is  l>est  lo  stitch  the  separatetl  walls  together  by  close  sutures 
of  delicate  silk.  Catgut,  though  more  desirable  in  one  sense,  is  too 
readily  absi  >rbed  to  hold  the  edges  of  the  wound  in  contact  for  a  length 
of  time  sufficient  to  secure  union.  Tt  is  not  usually  necessary  to  insert 
a  catheter,  and  it  is  best  to  dispense  with  this  on  account  of  the  irrita- 
tion it  causes.  Any  tendency  lo  stricture  may  be  treated  later.  When 
the  dense  cai)sule  of  the  corpus  cavernosum  is  divided,  this  should  be 
included  in  the  sutures  which  are  carried  through  the  wound  in  the  in- 
t«gnment.  A  guarded  prognasis  should  be  made  in  all  deep  injuries  of 
the  penis.  Distortion  during  erection,  and  stricture,  are  frequent  results 
of  such  lesions. 

Fracture  of  the  corpora  careruosa,  an  accident  which  occurs  in  rare 
instances  as  a  result  of  great  violence  to  the  erected  organ,  is  a  difficult 
injury  to  treat.  Deformity,  with  more  or  less  loss  of  function,  is  apt  to 
ensue.  The  organ  should  be  laid  up  on  the  abdomen,  and  kept  in  a 
condition  of  as  perfect  quiet  as  possible.  Cold  applications  arc  indi- 
cated, and,   in  case  of 

sfranffulation  from  ef-  ^    -^  >-^"^ 

fusion  of  blood  or  from 
any  other  cause,  free 
longitudinal  incisions 
may  be  necessitated. 

CVimwow/'.— Epithe- 
lioma of  the  penis  is  not 
an  uncommon  affection. 
It  commences  as  a  snuiU 
pimple  or  en^sion  on 
the  mucous  surface  of 
the  prepuce  or  on  the 
glana,  gradually  spread- 
ing until,  if  left  alone, 
ih©  entire  organ  is  in- 
volved and  destroyed. 
The  margins  of  the  ulcer 
are  indurated,  elevated, 
sinuous,  and  slightly 
everted.  The  indura- 
tion, as  a  rule,  is  con- 
flned  to  thf  inuuediate 
borders  of  the  sm-e,  not 
extending  into  the  deeper  tissues  unless  inflammation  8U|>en'enes.  As 
the  disease  progresses,  the  center  of  the  surface  becomes  studded  with 
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bnds  of  newly  formed  cells  and  capillaries,  giving  it  an  appearance  not 
unlike  a  cauliHower  (Vig.  645).  Uk'emiion  occiirs  at  various  portions  of 
ilie  mass,  and  a  dirty  quality  of  pus  is  exuded.  The  odor  from  the  de- 
composing tissues  is  peculiariy  penetrating  and  offensive. 

Within  a  period  of  time,  varying  from  two  to  six  nr  eight  months, 
enlargement  of  the  inguinal  glands  is  observed.  This  enlargement  may 
he  intlnmmatory  or  metasfatic.  As  a  rale,  metasiasis  is  not  rapid  in 
epithelioma  of  the  penis,  and  induration  of  the  glands  does  not,  on  this 
account,  preclude  the  hojw  of  cure  after  amputation. 

The  principal  cause  of  epithelioma  of  the  penis  is  prolonged  irrita- 
tion of  the  glans  and  prepuce  from  retained  secretions.  All  the  caijes 
which  have  come  under  my  nhservati(in  have  occurred,  in  ]mtients  with 
unusually  long  and  tight  prepuces.*  It  is  usually  met  with  in  the  mid- 
dle-aged and  old,  although  it  sometimes  occurs  in  early  adult  life. 

The  diagnosis  of  epilhclioma  is  not  very  difficult  after  ulceration 
takes  place.  The  indunited  sinuous  and  everted  bordeix  of  the  ulcer, 
the  red,  cauliflower-like  appearance  of  the  mass,  and  the  steady  progress 
of  the  disease  in  the  destruction  of  all  the  tissues  in  its  path,  are  symp- 
toms not  met  with  in  any  other  lesion  of  this  organ.  Warty  growths 
(papillomata),  when  not  seen  early  in  their  development,  may  at  times 
simulate  epithelioma,  especially  when  these  vegetations  are  luxuriant, 
are  undergoing  ulceration,  are  covered  with  purulent  matter,  and  are 
the  seat  of  repeated  haemorrhages.  No  matter  how  wide-spread  the  pap- 
illomatous neoplasm  maj'  be,  at  the  outskirts  of  the  mass  will  be  found 
tufts  or  minute  warts  sufficiently  isolated  to  he  recognized.  In  the  rer>' 
earliest  stages  of  development  of  the  ulcer  of  epithelioma,  it  is  scarcely 
possible  to  make  a  positire  diagnosis  between  it  and  chancroid,  or  even 
a  simple  nicer  of  the  prepuce  and  glans  penis. 

Trt'dtmefU  and  Proffnojiis.~T\ie  only  justifiable  treatment  of  epithe- 
lioma of  the  penia  is  an  immediate  excision  of  the  neoplasm  by  ampu- 
tation. The  line  of  amputation  should  always  I>e  wide  of  the  limit  of 
tlie  disease.  If  the  induration  of  the  ulcer  is  well  delincd,  and  is  lim- 
ited closely  to  the  margins  of  the  erosion,  the  amputation  may  be  madf 
with  one  inch  of  sound  tissue  intervening.  If  the  inguinal  glands  are 
enlarge<l.  and  if  the  surgeon  has  reason  to  be  siiti.slied  tliat  the  enlarge- 
ment ia  due  rather  to  inflammatory  engorgement  than  to  metastasis,  the 
operation  is  still  advisable,  and  the  pn)gnosis  not  altogether  unfavorable. 
\Vhen  metastasis  of  the  glands  is  unmistakable,  amputation  may  lie 
done  to  rid  the  patient  of  the  foul  and  ulcerating  mass,  although  a  favor- 
able prognosis  can  not  be  entertained.  In  the  earlier  develo]imenr  of  tlie 
giowth,  where  a  sufficient  extent  of  healthy  tissue  iutenenes  lietween 
the  induration  and  the  line  of  excision,  amxiutation  ofl'ers  a  strcmg  hope 
of  permanent  relief.  In  the  earlier  period  of  development  of  the  ulcer, 
if  doubt  exists  as  to  its  character,  it  is  advisable  to  adnnnister  the 


*  Ic  nn  cxpericnco  of  screrol  yenrs  in  nttendnnce  nt  Mdimt  Hinai  Ilnspitnl.  I  Imre  n«t  mcl 
with  A  ra^e  of  t^jiitliotioiua  ol  tbe  pvoiti  in  an  indiridaul  upuu  wbom  in  uurlj'  lite  arcuiuolaua 
bad  been  )>erforme(l. 
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dlde  of  XM^taJViium.  together  with  jirotoiodide  of  merciir>%  for  a  num- 
rof  weeks,  Tn  this  way  the  differentiation  Iwtween  the  later  umni- 
ations  of  syphilis  and  epithelioma  niiiy  be  assured. 
Opaatian. — Anipututiou  of  the  penis  may  be  performed  by  two 
melhuds:  3,  simple  amputation;  2»  ampntation  with  trausphintatiou  of 
tU<*iireThm  to  the  periuieuni.  In  the  selention  of  tlie  metlirxl,  the  opera- 
tor musr  be  guided  by  ^he  nearness  of  the  disease  to  the  pubes  and  scro- 
tum. Ordinarily,  when  the  induration  is  limited  to  the  glans,  a  simple 
aiDpatation  may  l>e  made  at  a  point  about  one  inch  posterior  U>  this. 
If  rlie  line  of  amputation  must  be  chosen  at  or  very  near  the  level  of 
thepnl>es,  the  second  method  will  be  preferable,  for  the  reason  that  re- 
irnction  of  the  stump  will  always  o<rur,  and  the  urine  pscapin^  over  the 
*<h'uun  will  keep  up  a  constant  and  annoying  excoiiatitm  and  condition 
uf  uneleanliness.  In  the  operation  with  transplantation  of  the  urethra, 
the  urine  is  voided  in  the  squatting  posture,  and  escapes  freely  behind 
the  scrotum.* 

Simple  Amjyntaiian. — Having  shaved  and  thoroughly  cleansed  the 
pflbes,  scrotum,  and  penis,  throw  an  elastic  ligature  around  the  organ  at 
the  level  of  the  jmbes.  If  the  line  of  amputation  is  very  near  the  liga- 
ture, This  may  be  pi-evented  from  slipping  by  transfixing  the  penis  with 
a  large  needle  just  in  front  of  the  tourniquet.  Seize  the  mass  \\'\X\\  a 
K^ooMe  hook,  and,  holding  it  steady,  with  a  hmg,  thin-bladed  knife  cut 
organ  smoothly  off  at  a  point  at  least  one  inch  behind  the  diseai*e. 
\  tenaculum  should  be  in  readiness  t4)  prevent  the  erectile  tissue  from 
Btracting.  The  tulie  of  the  urethra  should  now  be  dissected  up  for  half 
inch,  and  the  tissues  of  both  cavernous  bodies  again  divided  on  a 
M  with  the  point  to  which  the  di.ssection  of  the  spongiosum  has  been 
ttnied.  The  urethrals  now  split  by  passing  the  knife  thntugh  its  roof 
1  floor,  and  a  silk  suture  carried  tiirough  the  end  of  each  lateral  half. 
'  thread  is  also  passed  through  the  dense  capsule  of  the  corpora  caver- 
ow  to  ])revent  their  retraction  when  the  elastic  ligature  is  removed, 
vessels  which  may  be  recognized  before  loosening  the  rubber  bund 
otlld  now  be  secured  with  catgnt  ligatures,  and  the  remaining  bleed- 
[jKtints  caught  up  as  the  tourniquet  is  giadually  loosened.  The  su- 
I  passed  tlu*ough  each  half  of  the  urethra  are  now  carried  through 
edge  of  the  incision  in  the  skin  to  which  it  is  sewed.  A  simple 
^J'^ng  completes  the  operation. 

UuMfphretfs  Operaiiou.—Tht*  elastic  ligature  is  carried  around  the 
P^Tiis  close  up  to  tlie  level  of  the  pubes,  as  in  the  pivceding  ojjeration, 
^"•i  die  organ  severed  as  near  the  ligature  as  possible.  Tne  vessels  in 
^^^  wjriHini  cavernosa  should  be  tied  at  once.  An  incision  should  now 
'*^ttade  through  the  skin  along  the  under  surface  of  the  corpus  si)on- 
P^Wftim,  l>ack  to  and  splitting  through  the  biuse  of  the  scn>!um,  so  as  to 
**lM«e  the  tube  of  the  urethra  for  about  two  and  a  half  inches.     This 


*  (  liiTe  performcil  this,  the  opomtlon  of  niimphrey,  three  times,  mifl  in  lu-nc  of  tlic«e 
l''^iriil»  hn«  itny  unpleaaaiit  symptom  foUowvU.  Twu  uf  ibo  cuacs  are  still  uiitlcr  obsurvatioa 
^^^  Jvars  iiitcr  tbu  opcrBtiuu. 


incli  buck   frotu   rlit^ 
end.    and    the   edge- 5 
stitched   to  the  ma^ 
^HH  of  the  wound  ^ 
the  incegument  of  th^ 
iwrinsenm.    The  op^| 
ation  is  r(»nij)Ieted  Vi^ 
closing   the   jxwtenor 
slit  throngh  the  scro- 
tum, and  stitching  tlie 
margin  of  the  woum; 
in  the  .skin  of  the  an- 
terior wall  of  tlie  srri> 
turn    to    that  of  \h 
belly  nt  the  root  of 
the    i>eni-s   so  a»  t" 
cover  in  and  intliidf 
the  stump  of  the  am- 
putated coriKira  ^a^- 
ernosii.     The  afipiar- 
ance  of  the  parts  aft- 
er  this    o]>eration  is 
sho%vn  in  Fig.  64*1 

Sarcoma  of  thpi*- 
nis  is  exceedingly  rare- 
It  may  l)e  rec<^i»d 
by  its  rapid  development,  the  absence  of  glandular  enhirKement,  thegfu- 
eral  invasion  of  the  cavernous  bodies — in  cert^iin  cases  producing  a  wn- 
tinuous  and  painful  erection  of  the  organ — and  by  its  resemblance  tollit' 
well-known  appearance  and  behavior  of  sarcomatons  tumon  in  nfkr 
portions  of  the  body.  Tlie  treatment  should  consist  in  immediate  am- 
putation. 

Phimosis^  or  inability  to  retract  the  prepuce  beliind  the  corona  ,rfaE- 
dis,  is  a  frequent  condition  of  childhood^  and  fx'casionally  met  with  in 
adult  lifn.  It  is  both  a  congenital  and  an  acquii-ed  affection,  and  may  ''^ 
pjuiial  or  complete.  The  prepuce  may  be  adherent  to  the  gI*iK^  "^ 
phimosis  may  exist  without  adhesions,  the  openinp  in  the  forvsto" 
being  so  nanrfw  that  letniction  is  impossible.  A  pn»puce  ordinarily 
retractile  may  become  irretractible  as  a  result  of  any  intlammatoryp' 
cess  of  the  glans  and  foreskin.  This  condition  is  not  infrequently  nx^ 
with  in  gonorrhma  and  with  chancroid. 

Congenital  phimosis  is  an  unfortunate  affection,  preventing  perf**' 
cleanliness  by  retention  and  decomposition  of  the  retained  »?<'iviiuns 


Fia.  £4*1.— Humplin^y'ii  opemtlrm.    (Frntn  a  COM  of  the  iqiIk 
Moan:  Siuw  l]iM|Mtal.> 
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and  nrine.  and  induoinj^  a  condition  of  irritation  which  it  -were  better  to 
avfiid  by  timely  oi>eriitive  interference.  Infliimmatory  or  acquired  phi- 
mosis always  requires  careful  attention,  and  very  frequently  a  surgical 
operation,  to  prevent  gangrene  or  to  expose  a  subpreputial  chancroid. 

The  of>erative  measures  may  include:  1,  amputation  of  the  prepuce 
(circumcision);  2,  dilatation  of  the  preputial  orifice  >vit!i  forced  retrac- 
tion ;  3.  incision  of  the  anterior  portion  of  the  prepuce  and  retraction. 

The  first  of  these  procedures  should  be  ])referred  in  all  cases  in  which 
there  is  no  inflammatory  process  present,  while  the  latter  is  advisable  in 
phimosis  with  acute  balano-posfhitis. 

Operation. — In  adults,  circumcision  may  be  done  with  perfect  free- 
<lom  frfim  pain  by  the  proper  employment  of  citoaine.  In  children  under 
six  years  of  a^e,  chIon)form  narcosis  is  advisjible. 

In  adults,  proceed  as  follows:  Cleanse  the  parts  to  be  oj)erated  upon 
with  l-to-50<Mi  sublimate  solution,  ami  throw  an  elastic  ligatiu-e  around 
the  f»enis  ut  the  level  of  the  pubis.  From  i^l  xx-xxx  of  a  4-per-cent 
cocaine  solution  are  now  injected  by  inserting  the  needle  at  the  margins 
of  the  preputial  orifice,  and  carrying  it  back  between  the  mucous  mem- 
brane and  integument  of  the  px'epuce  a  little  behind  the  proposed  line 
of  section.  In  the  middle  of  the  dorsum  three  or  four  minims  are  forced 
out  of  tlie  syringe,  the  needle  part Udl f/ wit\\div.\vn  and  carried  a  half- 
inch  to  right  and  left  of  this  iM)int,  and  a  like  quantity  is  injected,  and 
so  on  until  the  entire  line  of  amputation  is  anjesthetized.  As  a  rule.  It 
will  suflice  to  insert  the  needle  once  in  the  median  line  above,  and  once 
at  the  frienum,  and  from  these  two  locations  it  may  be  thiiist  beneath 
the  skin  to  either  side  until  the  prepuce  is  completely  encircled. 

In  selecting  the  line  of  incision,  the  l>est  rule  is  to  allow  the  parts  to 
assume  their  normal  relations,  and  mark  the  foreskin,  by  repeated 
punctures  with  the  scalpel,  parallel  with  and  one  ft»urth  of  an  inch  an- 
terior to  the  outline  of  the  corona  of  the  glans.  A  dull-pointed,  grooved 
director  should  now  l)e  passed  l>etween  the  upjKjr  surface  of  the  glans 
and  the  prepuce,  in  the  median  line,  until  the  point  is  at  the  line  of 
nmpntatioD.  A  sharp-pointed  bistoury  is  next  slipped  along  the  groove 
in  the  director,  thrust  through,  and  the  foreskin  split  by  cutting  from 
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ehind   forward  (Fig.  647).     Or  this  incision 
fore  backward  with  a  pair  of  straight  scisstH's. 


may  be  made  from  be- 
The  edges  of  the  flaps 


are  now  seized  with  a  pair  of  mouse-tooth  tixation-forceps,  and  trimmed 
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off  with  scissora,   being  careful  to  follow  the  line  already  indicatfti 

When  tliese  incisions  are  completed,  it  will  be  observed  that  the  edge 
of  the  divided  mncous  membrane  remains  at  the  level  of  the  incision— 
namely,  :i  quarter  of  jin  iucli  in  front  of  the  outline  of  the  corona  glan- 
dia — while  tlie  skin  retmcts  beyond  the  conma.     The  mucouH  membniiie 

should  now  be  turned  back,  and  its  edge 
stitched  to  that  of  the  incision  in  the  skin. 
Fine  catgut  should  be  used,  and  an  inteiTupi- 
ed  or  continuous  suture  employed.  The  for- 
mer is  somewhat  more  accunite,  althoupli  it 
requires  much  more  time  in  its  insertion  ilian 
the  latter.  It  is  Important,  in  the  effort  to 
secure  immediate  union,  that  at  all  ]K)ints  the 
api)roximatiou  is  cai*efu}]y  made  between  the 
Kio.  a«.— (After  Maignigne.)  margins  of  the  intejaruraent  and  mucous  mem- 
brane. After  the  sutures  are  inserted,  the 
mucous  membrane  rolls  back,  leaving  the  stitches  behind  the  corona 
(Fig.  C49).  The  elastic  li^atui-e  is  now 
removed,  and  a  light  dressing  applied 
over  the  line  of  sutures.  This  operation 
is  entirely  bloodless.  The  patient  should 
be  directed  to  prevent  the  urine  from 
getting  into  the  wound.  The  sutures 
disiippeur  liy  absorijtion,  and  the  union 
is  ct)mplete  in  from  four  to  ten  days. 

When  the  pr<?pnce  is  adheivnt  to  the 
ghni.s,  it  will  be  found  inipassil)Ie  to  in- 
troduce the  grooved  director  as  above  unless  the  adhesions  are  firet 

broken  up.  Under  these 
conditions,  the  following 
operation  should  be  pe^ 
formed  :  Carry  the  phi- 
niosis-forcepa  (Fig.  65u) 
into  the  opening  of  the 
)>repuce,  and  allow  the 
blades  to  expand  so  tha( 
the  booklets  at  the  tip 
^nll  catch  in  the  mucous 
membrane.  Tlie  fore- 
skin is  now  drawn  well 
to  the  front  by  an  assist- 
ant, while  the  operator 
slips  the  thumb  and  fin- 
ger of  llie  left  hand  along 
the  penis  and  grasps  the 
foreskin  just  in  front  of  the  meatus.  In  yonng  childivn,  considerable  care 
is  necessary  to  prevent  cutting  off  a  p()rtion  of  the  glans  with  the  pre- 
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•pace.  The  foreskin  is  next  amputated  with  the  scissors  just  in  front  of 
*y  tincer  and  thumb  (Fig.  051).  As  retraction  takes  place,  it  will  be  seen 
that  the  line  of  section  in  the  skin  is  near  the  corona,  while  that  in  the 
miipous  membrane  is  only  a  little  back  of  the  meatus.  This  should  be 
wired  with  the  mouse-tooth  forceps,  and  the  adhesions  broken  loose  or 
diniied  with  the  scissors.  The  mucous  lining  should  now  be  pared  back 
to  a  sufficient  distance,  and,  if  necessary,  a  second  division  of  the  pre- 
puce made.     The  sutures  are  ai>plied  as  in  the  preceding  operation. 

Dilnladon  nr  divulsion  of  the  prepuce  is  rarely,  if  ever,  indicated. 
Itis  perfomied  by  introducing  the  point  of  a  small,  closed  dressing-for- 
wp8  into  the  opening  of  the  foreskin,  and  stretching  or  tearing  this  by 
forced  separatism  of  the  blades.  Tlie  operation  is  completed  by  retract- 
ing the  prepuce  and  breaking  up  all  adhesions.  In  the  after-treatment 
His  essential  to  moTe  the  foivskin  back  and  forth  over  the  glans  once 
or  twice  daily  to  prevent  the  reformation  of  adhesions. 

Inri/tion  limited  to  the  anterior  half-inch  of  the  foreskin,  and  in  the 
Bwhan  line  of  the  dorsum.  Is  a  more  advisable  operation  when  circum- 
10  is  contraindicated.  Retraction  should  be  immediately  effected. 
leers  of  the  Penis, — Sores  may  occur  uix)n  the  integument  of  the 
■pwds,  usually  near  the  prepuce;  upon  the  raucons  lining  of  the  fore- 
skin; the  glans ;  within  the  meatus;  and  ahmg  the  urethra.  Venereal 
sores  are  occasionally  met  iftith  upon  the  integument  of  the  scrotum, 
ibdomen,  perinspura,  and  thighs.  Ulcers  of  the  penis  only  will  be  con- 
ndered  here.  They  are  divisible  into  two  classes— namely,  the  non- 
specific and  the  specific  ulcer.  To  the  former  belong  the  sores  which 
follow  abrasions  and  the  eruption  of  herpes.  Tliey  are  more  or  less 
pha^lenic  in  chararter,  the  extent  and  raitidity  of  the  pn)ces8  of  ne- 
crobiosis being  due  to  the  degree  of  virulence  of  the  inoculating  pus- 
ttJrpuscles,  the  thoroughness  of  the  inoculation,  and  the  impoverished 
condition  of  the  tissues  attacked.  The  chancroid  belongs  to  this  group. 
In  the  second  class  belongs  the  specific  ulcer  of  syphilis. 

No'ty-spedfic  Clcers. — A  simple  ulcer  of  the  penis  is  extremely  rare. 
It  may  occur  here»  as  in  other  parts  of  the  body,  as  a  result  of  trauma- 
fen,  or  an  inflammati)ry  process  not  due  to  the  inoculation  of  a  virus. 
Thna,  the  molecular  death  of  a  variable  extent  of  ti.ssue  may  follow  a 
swnple  abrasion  if  the  part  involved  is  not  kept  free  from  all  irritation, 
aM  if  there  prevails  a  condition  of  impaired  nutrition,  in  which,  as  is 
known,  the  ti.ssues  yield  readily  to  the  destructive  process.  Under 
healthful  conditions,  an  abrasion  of  the  glans  or  prepuce  under- 
the  simple  process  of  repair  seen  in  similar  lesions  of  the  integu- 
and  mucous  surfaces  elsewhere.  Abrasions  usually  occtu*  on  the 
of  the  penis,  close  t^^)  the  attachment  of  the  prepuce,  just  behind 
rona  or  near  the  fnenum.     I^e  glans  is  rarely  involved,  although 

'meatus,  especially  at  its  lower  angle,  may  be  torn.  Bleeding  sulll- 
^t  to  attract  the  attention  of  the  imtient  is  rare,  unless  extensive 
*ceration  haa  occurred. 

I  The  vlcer  of  he.Tpef!  is  usually  situated  upon  the  surface  of  the  mu- 
^oa  liaing  of  the  prepuce,  less  frequently  upon  its  cutaneous  surface, 
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and  the  glans.  It  l)egins  as^a  vesicular  eruption.  There  may  he  one  or 
many.  Mulliple  heri)etio  vesicles  may  be  scattered  or  in  cliistei-s,  linear, 
semihinar,  or  circular  in  arrangement.  In  the  recent  state  the  herjietic 
vesicle  is  round  at  its  base,  mea~snring  fi-om  one  twelfth  to  one  twenty- 
fifth  of  an  inch  in  width.  It  couHlsts  of  a  thin  investing  membrane  rest- 
ing upon  a  slightly  red  and  irritated  base,  and  containing  a  clear,  serous 
fluid,  which  often  escapes  by  rupture  of  the  membrane  before  the  vesicle 
is  ol>served.  Upon  tlie  skin  they  mpidly  dry  on  account  of  evaporation 
of  the  fluid  contents,  and  the  floor  of  the  patch  l>ecome3  covered  over 
with  a  light  incrustation.  Upon  the  mucous  and  moist  surfaces,  in- 
crustation does  not  occur.  The  circumference  of  the  base  exjKised  after 
rupture  of  tlie  vesicle  is  usually  round,  with  well-detined  walls  leading 
peri)endicularly  down  to  the  bottom  of  a  shallow  excavation. 

In  typical  caaes  of  genital  herpes,  the  morbid  proc€»aa  ends  here, 
the  sore  healing  without  suppuration.  Not  infrequently,  however,  the 
floor  becomes  covered  with  a  layer  of  pus,  the  walls  are  underraind 
and  break  down,  forming  an  ulcer  whicii  is  phagedenic  in  character. 
The  character  of  the  ])ain  varies.  In  some  instances  there  is  a  stinjr- 
ing,  burning,  sensation  felt  in  the  imrt  aHected ;  in  others  there  exists 
total  insensibility. 

Herpes  is  a  neurosis  due  to  a  ]<)cal  irritation  of  the  nerve  termira* 
tions  in  the  part  attacked.  In  some  instances  a  severe  u«uralgia  of  the 
bmnchrs  of  the  sacral  or  lumbar  plexuses  exists  at  the  time  of  the  emp- 
tion  on  the  glans  and  prepuce.  Uncleanllness  is  a  frequent  cause  of  this 
disease.  Any  irritation  of  the  glans  or  pre])uce  may  Induce  it,  and  one 
attack  is  apt  to  be  followed  by  a  second. 

In  mild  and  ordinary  cases  it  runs  its  course  in  from  ten  days  to  two 
or  three  week.s.  In  other  forms,  especially  when  inoculation  o<*cui'h,  it 
may  last  for  a  number  of  weeks,  and  is  usually  complicated  by  lymx^him- 
gitis  and  adenitis. 

Phagedenic  ulcer  of  the  genital  organs  was  formerly  held  to  be  the 
result  of  the  inoculation  of  a  sjiecific  poison — the  virus  of  **chancnu(l**; 
but,  since  ulcers  which  in  appearance  and  behavior  do  not  difl'er  from 
the  so-called  chancroidal  ulcer  have  been  j>roduced  by  inoculation  with 
corpuscles  taken  from  the  pustules  of  acne,  from  gonorrhcpal  pas,  etc., 
the  specific  nature  of  this  virus  can  not  be  maintained.  Even  tlie  si>e- 
cilic  ulcer  of  syphilis  will,  as  a  result  of  reptmted  and  prolonged  irrita- 
tion, take  on  a  phagedenic  character. 

This  ulcer  results  m(tst  frequently  from  direct  contagion,  the  pu3-co^ 
puscles  which  contain  the  virus  l>eing  lodged  in  an  abrasion  *tf  the  in- 
tegument, pi-epuoe,  or  glans  The  period  of  inculxitiou — that  is,  the 
length  of  time  between  the  date  of  the  contact  and  the  recognition  ol 
the  s*;>re — will  vary  in  clifferent  individuals.  It  has  been  seen  within 
twenty-four  hours,  and,  in  rare  instances  as  much  as  twenty  days  have 
elapsed.  In  a  very  large  majority  of  c-asea  the  inilammation  is  observed 
within  the  first  nine  days  after  the  inoculation.  The  rapidiry  of  its  ap- 
pearance depends  in  part  upon  tlie  quantity  and  virulence  of  the  pus, 
but  chiefly  upon  the  thoroughness  with  which  it  is  brought  into  con- 
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ith  the  tissnes  in  an  abrasion.  The  spread  of  the  nicer  and  its 
Vliagedenio  character  also  depend  upon  the  vimlence  of  the  poison  and 
tbe  condition  of  the  tissues  at  the  time  of  the  invasion.  The  nicer  is 
tttoallj'  kK*ated  on  the  side  of  the  penis,  just  behind  the  corona  gliindis 
at  the  preputial  attachment,  at  the  points  where  abntsions  are  most 
frequent.  It  may  b«  on  the  cutaneous  surface  of  the  prepuce,  uj>on 
Ihe  body  of  the  penis,  the  scrotum,  or  within  the  meatus.  There  may 
lie  one  or  more,  owing  to  the  number  of  abrasions  and  the  distribu- 
tion t»f  the  virus.  A  single  lUcer  may  result  from  the  confluence  <»f  sev- 
eiil  contiguous  points  of  inoculation.  It  is  first  noticed  as  a  light  red- 
neaaor  flush,  nsualJy  circular  or  elliptical  in  shape,  or,  if  the  abrasion 
ttirregnlar  in  outline,  it  will  conform  to  this.  Within  a  few  hours  after 
the  appearance  of  the  redness,  its  center  becomes  elevated  and  a  pustule 
is  formed,  which  soon  breaks  down,  discharging  a  small  quantity  of 
'  mttter. 

'  If  the  sore  is  not  seen  early,  the  pustule  may  escape  observation. 
AVhen  the  inoculation  occurs  upon  a  surface  denuded  of  its  mucous  mem- 
Iflme  or  epidermis,  a  pustule  is  not  formed.  The  walls  of  a  phage- 
dtjuic  ulcer  are  usually  precipitous.  At  times  the  sujwrficial  layei-s  of 
the  skin  resist  disintegration  longer  than  the  deeper  layers  and  sulwu- 
tmeons  tissues,  giving  the  edges  an  undermined  appearance.  It  tends 
^  to  spread  in  width  rather  than  in  depth,  although  in  a  certain  propor- 
^  Hon  of  cases  extensive  destruction  of  tissue  may  occur  in  all  dii-ections. 
The  floor  of  the  ulcer  is  covered  with  pus  and  broken-down  tissues  in 
virionB  stages  of  decomposition.  A  small  quantity  of  matter  of  creamy 
conaifitence  may  be  i*emove<l  with  a  pellet  of  cotton.  A  n»embrane  or 
fin  of  a  yellowish-brown  color  usually  adheres  to  the  floor  with  con- 
lUerable  tenacity. 

A  zone  of  redness  extends  along  the  edges  of  the  nicer  in  advance  of 
,the  tissue-destruction.  In  many  ulcers  this  is  not  more  than  a  line  in 
'*irlth.  If  the  sore  is  subjected  to  irritation,  the  intlammatory  redness 
I  and  induration  may  spread  widely  into  the  surrounding  tissues. 
I  Pain,  which  is  always  pit?sent,  varies,  as  a  rule,  with  the  extent  of 
lheiatlamraatf)ry  process, 

I  In  a  typical  phiigedenic  ulcer  of  the  penis,  lymphangitis  and  adenitis 
j  of  the  inguinal  glands  are  always  present  in  a  varying  degree.  In  the  sim- 
IiW  forms,  adenitis  does  not  occur,  although  the  lymphatic  channels  in 
the  neighborhood  of  the  sore  may  be  involved.  Inguinal  bubo  is  always 
|*paijiful  complication.  It  may  l>e  latend  or  bilateral.  If  the  sore  is  in 
the  median  line,  or  if  there  are  nlcers  on  both  sides,  both  gioups  of 
Ifknds  will  l)e  affected.  Suppuration  of  the  inguinal  bubo  of  phagedenic 
idoeria  not  uncommon.  The  violence  of  the  inflammatory  process  here 
Is  subject  to  the  same  conditions  as  given  for  the  primary  ulcer.  One 
Wmt.re  glands  may  be  invotve<l  and  sui^purate.  In  severe  adenitis,  the 
i^iflanimation  extends  to  the  tissues  immediately  surrounding  the  glands. 
The  mass  apj)ears  as  one  large  swelling,  over  which  the  integument  is 
Nnnd  a^dt-matou-s,  and  to  which  it  is  adherent.  Phagedenic  bubo  is 
to  follow  a  virulent  phagedenic  ulcer  of  the  penis. 
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TYecUmeTii. — Simple  ulcer  of  the  penis,  if  left  without  interference, 
usually  heals  within  a  few  weeks ;  the  ulcer  of  herjies  is  usually  mow 
obstinate.  The  pr<.>oess  of  repair  may  be  greatly  fa<'ilitiited  by  a  careful 
removal  of  all  sources  of  irritation.  Strict  cleanliness  is  essential,  no 
matter  what  form  the  tilcer  may  assume.  Soaking  the  part  in  wann 
black  wash  (calomel  3  j  to  lime-water  Oj)  two  or  three  times  a  day  is  an 
excellent  method  of  treatment.  The  local  use  of  liquor  i>lumbi  subaceta- 
tis  dilutnm  is  also  advisable. 

In  addition  to  the  foregoing,  it  is  essential  to  keep  the  sore  uncov- 
ered by  the  prepuce,  whi<*h  should  be  worn  back  beliind  the  corona. 
Circumcision  may  at  times  become  necessaiy  to  obtain  a  permanent  cure. 
If  the  simpler  remedies  just  given  do  not  succeed,  the  local  use  of  the 
nitrate-of-siiver  i>encil  is  indicated. 

In  phagedenic  ulcer,  as  a  rule,  more  vigorous  measures  are  necessary. 
The  sevprity  in  lorul  troatmpnt  will  dejwnd,  however,  upon  the  rapidiry 
of  molecular  death  which  the  poison  is  causing  in  the  tissues.  If  \\s 
progress  is  slow,  and  the  inflammalitm  mild  in  character,  recovery  may 
be  brought  about  !)y  the  treatment  laid  down  for  simple  nud  herpetic 
ulcer.  If  within  the  lirat  few  days  of  its  appeanince  the  spi-ead  of  the 
sore  is  rapid,  or  if,  when  first  brought  to  the  notice  of  the  physician,  it 
is  more  than  a  quarter  of  an  inch  in  diameter,  and  the  zone  of  redness 
spreads  well  out  into  the  tissues,  it  should  be  ti-eated  as  follows  :  By  tbe 
introduction  of  a  delicate  hypodermic  needle  through  the  sound  tissues, 
after  which  its  point  should  be  carried  under  the  base  of  the  tilcer,  f^)^l 
fifteen  to  twenty  minims  of  a  4-per-cent  solution  of  cocaine  should  l»e 
injected,  by  which  means  complete  anaesthesia  may  be  secured.  The 
pus  should  now  be  removed  from  the  bottom  of  the  sore  with  a  pellet 
of  absorbent  cotton  on  the  end  of  a  small  piece  of  wood.  The  parts  im- 
mediately alx)Ut  t)»e  ulcer  should  be  coated  over  with  vaseline  or  oil, 
to  protect  them  from  excoriation.  A  small  quantitj'  of  carbonate  of 
soda  should  be  on  hand  to  neutralize  any  excess  of  acid.  In  applying 
pure  nitric  acid,  the  ulcer  shouhl,  if  possible,  be  held  so  that  it  will  con- 
tain the  ncid  without  letting  it  run  over  the  edges.  It  is  best  applied 
by  means  of  a  wooden  match  or  tooth-pick  dipped  in  the  acid,  and  the 
puint  iinmndiately  carried  into  the  floor  ctf  the  ulcer.  It  should  he  con- 
veyed into  every  portion  of  the  sore,  and  allowed  to  remain  in  contact 
with  the  virus  for  one  or  two  minutes.  The  excess  may  now  be  soake<l 
out  with  the  cotton  pellets,  and  the  ulcer  lilled  with  sotla.  A  piece  of 
lint  moistened  in  vaseline  will  serve  as  a  dressing.  When  nitric  acid  can 
not  l>e  had,  the  actvml  c^mtery  should  be  employed. 

Iodoform  may  be  di3i>ensed  with,  on  account  of  the  disagreeable  odor 
of  this  substance. 

When  phagi^denic  ulcer  occurs  beneath  an  irretractible  prepuce,  this 
should  be  incised  and  the  sore  treated  as  above.  Ulcer  of  the  meatus 
shonld  also  be  burned  with  nitric  acid.  Complete  rest  is  essential,  and 
constitutional  measures  looking  to  the  improved  nutrition  of  the  tissues 
are  strongly  indicated.  If  suppuration  occurs  in  the  glands  of  the  in- 
guinal region,  free  incision  should  be  made  and  free  drainage  estab- 
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Kshed.     Phnge<lenic  bubo  should  be  treated  in  the  same  manner  as  the 

>liagedenic  ulcer. 

The  Specific  Ulcer  {CJiancre) — SifphUis. — Syphilis  is  a  disease  affecr- 

Kin  a  varying  degree  the  nutrition  of  all  the  tissues  of  the  human 
r.  It  is  caused  by  the  introfluttion  into  the  blood  of  a  speoific  virus, 
hi  practice,  two  distinct  forms  are  met  with,  namely — the  acquired  and 
the  inherited. 

Artjuired  ayjjhilis  ensues  when  the  specific  virus  is  cai-ried  into  the 
lymph  or  blood- channels  of  a  human  being  not  syphilitic  at  the  timo 

Coculation. 
(  the  physical  or  chemical  properties  of  this  virus  practically  noth- 
tiig  is  known.    The  claims  that  it  exists  as  a  dwarfed  or  crippled  leuco- 
cyte, a  fungus,  a  special  form  of  i)us,  a  peculiar  bacillus,  etc.,  have  not 
been  substantiated  nor  accepted. 

tVhile  it  is  generally  believed  that  an  abrasion  of  the  skin  or  mucous 
ar»*  is  essential  to  the  absorptinn  of  the  aypliiliric  virus,  it  is  ex- 
tremely probable  that,  if  it  is  brought  and  kept  in  contact  with  the  thin 
unbroken  skin  or  mucous  membranes,  absorption  may  occur.  A  disease 
ihf  gemis  of  which  ai-e  transported  within  the  spHrniatic  elements,  and 
»ith  8uch  potency  that  the  impregnated  ovum  is  affected,  can,  under 
favonible  conditions,  in  all  probability  be  transmittpd  from  unbr<:>ken 
cutaneous  or  raucous  surfaces  through  which  it  is  demonstrable  that 
^absorption  of  other  elements  occurs. 

Krhe  chief  source  of  the  contagion  is  in  the  fluid  which  transudes  from 
Im  surface  of  the  initial  lesion  or  ulcer  (chancre),  and,  next  in  order,  that 
from  raucous  patches.     The  blood  of  a  syphilitic  patient  also  can*ies  the 
poison  and  produces  the  disease  if  injected  into  or  inoculated  upon  the 
tissues  of  another.     The  same  is  true  of  the  matter  or  tluid  from  the 
cnianeous  lesion  of  the  secondary  stage  of  sj'philis.     It  is  doubtful  if 
tht  lesions  of  tertiary  syphilis  are  cajKjble  of  reproducing  the  disease. 
H|Baliva  from  a  syphilitic  subject,  unmixed  with  the  discharge  from 
Wcoas  patches,  fails  to  produce  syphilis.     Seminal  fluid  from  a  syphi- 
litic man,  in  any  of  the  stages  of  the  disease,  is  held  to  be  not  directly 
fntagions.     However,  the  mother  may  acquire  the  disease  from  a  child 
^ulero^  the  child  being  syphilitic  from  the  spermatozoa.     Milk  from  a 
*wnan  in  any  stage  of  syphilis  will  not  produce  the  disease  if  injected 
^b  the  tissues  or  ingestt'd  as  food. 

^pbe  fninsudjitiou  from  a  fissure  in  the  nipp1«of  a  syphilitic  nurse 
HL  if  lodged  in  an  abnisiou  upon  the  lips,  tongue,  or  buccal  wall  of 
"le  child,  produce  the  specific  disease  in  a  non-syphilitio  subject.  On 
^  other  hand,  a  syphilitic  child  may  inoculate  a  healthy  nurse.  The 
jae,  tears,  and  swejitof  syphilitic  [mtients  do  not  ctmvey  the  specific 
Pus  from  a  vaccine  pustule  on  a  syphilitic  subject  does  not  con- 
'  the  virus  of  this  disease  even  when  the  vaccination  is  successful.  If, 
»fever,  blood  or  the  fluid  from  any  early  syphilitic  lesion  is  mingled 
I  the  pus,  syphilis  results, 
lile  the  most  frequent  seat  of  inoculation  is  upon  the  genital  or- 
or  in  their  immediate  vicinity,  it  may  occur  at  any  jMirt  of  the 
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body.  The  contagion  may  be  direct  or  indirect  In  the  former,  the 
virus  of  a  8i)eoitir  ulcer  is  brought  diifotly  in  contact  with  an  abrasion 
npfjn  a  non-syphilitic  subject.  In  the  latter,  the  poison  adheres  to  Sfune 
intermediate  agent,  and  thence  is  conveyed  to  the  abmsion.* 

The  clinical  histoiy  of  a  typical  case  of  acquired  syphilis  left  withcmt 
treatment^  and  in  a  certain  pntportion  of  cases  in  which  ti^eatmeut  is  in 
stituled,  is  divided  by  usage  into  three  stages — primary,  secondary,  and 
tertiary.  In  a  majority  of  cases,  when  properly  managed,  the  later  mani- 
festations may  be  eliminated,  and  tbe  secondary  stage  made  shorter  and 
less  severe. 

The  j>rt7»ary  stage  includes :  1,  absorption  of  the  virus ;  2,  the  tUcer; 
3,  local  lymphangitis  and  adenitis. 

The  symptoms  which  belong  to  the  second  stage  are  the  cutaneous 
eruptions,  mucous  patches,  fever,  arteritis,  condylomata,  alopecia,  iritis, 
and  general  adenitis.  In  the  tertiary  stage,  the  pathological  changes  are 
chiefly  contined  to  the  arteries,  viscera,  bones,  the  integument,  and  the 
snbcutaneous  and  submucous  connective  tissues.  This  is  the  jwrittd  of 
gummy  tumors,  coni\ective- tissue  formations,  arterial  occlusion,  and  deep 
ulcers  of  the  skin  and  mucous  membranes. 

Thf»  usual  dunition  of  the  first  stage  is  from  six  to  nine  weeks.  Sec* 
ondary  symptoms  may,  however,  appear  at  the  iifth  or  sixth  week  from 
the  date  of  inoculation.  On  the  other  hand,  in  rare  instances,  they  may 
be  delayed  to  between  the  thii-d  and  sixth  month.  Tlie  limitation  of  the 
stages  of  this  disease  is  in  great  part  arbitrary. 

The  duration  of  the  second  stage  varies  from  the  fifth  or  sixth  wwk 
(or  in  delayed  cases  the  sixth  month  after  contact)  to  about  the  end  of 
the  first  year  after  the  inoculation. 

The  tertiary  stage  begins  at  the  end  of  the  preceding  stage,  and  may 
last  indefinitely. 

If'irst  Stage, — When  the  specific  virus  is  brought  in  contact  with  a 
broken  cutaneous  or  mucous  surface,  absorption  may  begin  at  once  or 
be  delayed  for  a  considerable  period.  The  abrasion  may  be  sf)  insignifi- 
cant that  the  patient's  attention  is  not  attracted  to  it,  and,  although  the 
virus  is  lodged  in  it,  it  may  heal  over  within  a  few  days.  If  .subjected 
to  irritation  by  friction,  or  the  simultaneous  inoculation  with  the  vims 
of  phagedenic  ulcer  or  other  virus,  inflammation  supervenes,  and  an  ulcer 
more  or  less  phagedenic  in  character  appears. 

Absorption  takes  place  chiefly  through  the  lymj>hatics.  It  may  occur 
through  the  blood-vessels,  and  it  is  possible  that  in  those  cases  in  which 
constitutional  symptoms  appear  with  great  rapidity  and  severity,  the 
dissominatiou  of  the  virus  takes  place  in  this  way. 

The  rapidity  of  lymphatic  absorption  varies.  There  is  usually  a  pe- 
riod of  about  three  weeks  from  the  time  of  lodgment  of  the  virus  until 

*  In  one  of  mj  cnsos  tbo  hiocotatioD  occurred  in  a  6»sare  of  the  lip  in  the  person  of  a  mer- 
chant who  wad  VMae  a  glass  in  common  with  a  customer  in  samplint;  wines.  In  1883  ■  patient 
presented  tuniaiOf  at  tho  clinic  who  hnil  liai]  a  Hi^ecifir  nlrer  am)  svphilts  reaaltioK  from  bdbit 
tattooed  npon  the  arm.  The  operator  iiioiBtened  the  point  of  the  needle  with  aaUva  b  wbkb 
the  virus  fniin  iiuuuoiis  patches  wuo  mingled,  and  thus  coove^eii  it  into  the  int«£amenL 
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lliB  lf>cal  inflammatory  process  is  recognized.  That  the  specific  virtia 
las  passed  into  the  neighboring  lymph-channels  before  the  appearance 
>lthf?  uh:er  (rhaijcre)  seems  sjifisfarU)rily  proved  in  the  reixjated  ex- 
periiuent  of  freely  excising  the  initial  leaiou  at  its  earliest  appearance, 
in  which  causes  constitutional  infection  was  not  retarded  or  prevented, 
lie  uiot*r  of  syphilis  always  appears  aC  the  point  where  absorption 

he  virus  took  place.  From  the  inocuiation  Co  its  appearance,  the 
t  of  time  is  usually  about  three  weeks — not  less  than  ten  days  ;  occa- 
sionally delayed  as  many  weeks.  Its  duration  varies  from  two  to  ten 
weeks,  occasionally  longer.  It  often  begins  as  a  small  papule,  fn»m  the 
wreiing  of  which  a  clejir  senim  escapes,  or  from  the  beginning  it  may 
exist  as  an  erosion.  There  may  be  one  or  many,  owing  to  the  number 
J^jjointa  simultaneously  inoculated. 

K&n  uncomplicated  initial  lesion,  not  subjected  to  irritation,  df>es  not 
tend  to  ulcerate.  It  is  usually  circular  or  oval  in  outline,  is  shallow,  in- 
cwasing  gradually  in  depth  from  the  |>eriphery  toward  the  center,  and 
jlaaarface  is  covered  with  a  yellow  serous  transudation. 
■Gras[)ed  between  the  thumb  and  linger,  it  is  found  to  be  indurated, 
Wt  painful.  The  induration  is  closely  limited  to  the  sore,  and  termi- 
lites  rather  aiiruptly,  not  fading  off  gradually  in  a  wide  inlilti-ation  of 
the  skin  or  neighboring  tissues. 

When  the  specitic  ulcer  of  syphilis  is  inoculated  with  a  vims  which 
induces  phage^lena,  its  peculiar  character  is  lost,  and  it  becomes  in  ap- 
pearance and  behavior  a  non-specific  sore.  If  from  friction  or  the  appli- 
cation of  corrosive  substances,  or  the  cautery,  an  acute  intiammation  is 

cipitated,  the  si>ecitiG  character  of  the  lesion  also  disappears. 

lymphangitis  and  adenitis  always  occur  in  syphilis  during  the 

nation  and  existA^nce  of  tlie  initial  ulcer.  Commencing  in  the  lymph* 
channels  immediately  around  the  lesion,  the  process  travels  in  the  direc- 
tion of  the  nearest  glands.  If  the  sore  is  well  on  one  side,  the  glands  of 
that  si  fie  are  usuallj'  first  affecteil.  AVhen  situated  in  the  median  line, 
or  if  ulcers  exist  on  both  sides,  the  adenitis  is  apt  to  be  bilateral.  In 
'My  exceptional  cases,  ulcer  of  one  side  is  followed  by  unilateral  ade- 
niti«  on  the  opposite  side  of  the  body.  Dating  from  the  appearance  of 
•liesore,  fr^)m  eight  to  fourteen  days  usually  ela]>se  befoi-e  enlargement 
of  the  inguinal  glands  is  noticed.  T^ess  frequently,  three  or  four  wt?eks 
wtenene. 

Prom  one  to  seven  distinct  glandular  nodules  may  be  felt.  They  are 
•iMd,  yet  slightly  elastic  to  the  touch,  not  painful  under  ordinary  press- 
^^  and  freely  movable  beneatli  the  skin.  The  size  varies  from  those 
liych  are  so  small  as  scarc^?Iy  to  be  recognized  up  to  a  half-inch  or  more 
^Riameter.  Tliei*e  is  no  x>eriadenitia,  and,  unless  an  acute  or  phage- 
"^''tiic  intiammatory  process  is  8Ui>eradded,  the  glands  do  not  become 
fitted  together  in  one  hard,  painful  lump,  nor  does  the  integument  \>g- 
*^niered  and  painful,  as  in  tho  adenitis  of  phagedenic  ulcer  or  gonor- 


!ie  primary  adenitis  conlinnes  into  the  second  stage,  in  which  indn* 
of  the  glands  is  general. 
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When  the  ulcer  is  sitimted  upon  the  lips,  tongue,  or  month,  the  snb- 
maxillary  plexus  bccdmes  enlarged.  Adenitis  of  the  epitrochlear  and 
axillary  glands  follows  inoculation  upon  the  tingere,  hand,  or  forearm. 

Second  Stage. — Cutane<iua  and  mucous  lesions,  alopecia,  fever,  head- 
ache, arteritis,  lymphangitis,  adenitis,  iritis,  and  osteitis. 

The  cutaneous  lesitms  of  sj^philis  {spphilidts)  may  be  macular, 
papular,  vesicular,  pustular,  and  tubercular.  Of  these  forms  of  eriip- 
tion,  some  ai-e  i:)ecnliar  to  the  secondary  period,  others  to  the  tertiary, 
while,  as  will  l>e  seen,  some  are  met  with  in  both  the  second  and  Ihinl 
stages. 

The  macular  syphilide  is  usually  first  seen  occurring  as  indistinct 
spots  or  stains,  not  elevated,  and  varying  from  a  light  red  to  a  slate  or 
copper  color.  They  appear  very  frequently  at  the  limit  of  the  first  stage 
of  syphilis,  about  the  sixth  or  seventh  week  after  the  ulcer  occurs,  bnc 
often  later  than  this  period.  Tlie  portion  of  the  body  where  the  inaculH; 
are  usually  first  seen  is  uptm  the  alKlomen,  whence  they  may  extend  over 
the  entire  cutaneous  surface.  In  size  they  vary  from  a  pin-head  to  rouBd 
or  oval  spots  a  half-inch  or  more  in  diameter. 

The  papular  syphilide  occurs  in  several  forms  which  may  be  present 
in  the  secondary  or  tertiai-y  period.  The  mucous  surfaces,  as  well  as 
the  integument  proper,  are  affected.  Not  infrequently  the  papula*  are 
preceded  or  accompanied  by  maculie.  The  papulje  assume  various 
shapes,  some  l>eing  small  and  pointed,  others  bniader  at  the  base  and 
flat  on  top,  in  shape  like  a  tinmcated  cone.  Uptm  raucous  surfaces  th« 
papular  character  of  the  eruption  may  l>e  observed  if  seen  early  in  its 
appearance;  but,  on  account  of  the  moistui-e  present,  the  papules  soon 
disappear,  leaving  patches  which  may  be  elevated  or  depressed.  Mucous 
patches^  when  recent,  are  red  in  color,  but  later  become  coveivd  witb  a 
grajish  film. 

The  jMipular  syphilide,  which  occurs  near  the  junction  of  the  skin 
and  mucous  surfaces,  or  in  the  deep  folds^  as  those  below  the  mammary 

glands  in  women,  and  the  thiglis 
and  gluteal  ivgioas  in  fleshy  in- 
dividuals of  either  sex,  not  in- 
frequently, as  a  result  of  un- 
cleanliness  and  irritation,  be- 
comes developed  into  papillary 
or  warty  growths  known  as  con- 
dylomata  (H;r.  052). 

Tile  eruption  comes  out  in 
some  cases  over  the  entire  body ; 
in  others  the  face  is  exempt. 
The  palms  of  the  hands  and  the 
soles  of  the  feet  are  not  infre- 
quently invaded.    At  times  the 
tiTtnk  is  chiefly  occupied  :  the  face,  hands,  and  feet  escaping.     The  mar- 
gins of  the  papulffi  are  well  defined,  varying  in  size  as  did  the  macul*e, 
and  also  in  color.     In  the  main  they  are  darker,  and  the  pigmentation 


Flo.  (53.— Voxetntiag  oondvlomata  nf  the  vulva. 
(After  Buinstcad  ud  JuUien.) 
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more  marked.  The  eruption  disMii)pear9  by  absorption  of  the  cella 
which  have  iniiltratt'd  the  ijapilUe  and  corium,  and  this  may  occur  with 
w  mttiout  desiccation  or  scaling.  The  scaling  sifpJiiU(h^  or  so-called 
ptoria^is  s?/phih'iica,  is  at  times  with  ditficulty  differentiated  fi-om  true 
peoriaflis,  especially  when  the  venereal  inoculation  is  denied. 

The  peticular  syphilide  is  peculiar  to  the  second  stage,  and  is  seldom 
ohserve<I.  The  vesicles,  like  the  papules,  may  be  small,  pointed,  and 
^hered  in  clusters,  as  in  herpes  ;  or  larger,  like  the  vesicles  of  chicken- 
pciic,  and  scattered  at  varying  intervals  over  the  entire  body.  Commenc- 
i^m  vesicles,  they  may  become  pustules,  which,  as  evaporation  occurs, 
recovered  with  small  crusts  or  scabs. 

The  pustular  syphilide  may  be  met  with  on  all  parts  of  the  body, 

and  may  originate  as  a  pustule,  or,  as  stated  above,  become  pustular 

fTHin  a  vesicular  or  papular  origin.     This  variety  of  cutaneous  lesion, 

wMle  most  common  in  secondary,  is  not  infrequently  seen  in  tertiary 

philis.     The  smaller-sized,  more  superficial  pnatnles,  belong  natumlly 

the  earlier  period ;  those  with  wide  bases  and  more  extensive  tissue- 
destruction,  to  the  later  manifestations. 

The  pustular  syphilide  originates  around  and  in  the  hair- foil  idea. 
In  mild  ca.<ies,  and  when  of  small  size,  the  limit  of  intiltration  and  pus- 
tula  tion  is  immediately  amimd  the  follicle.  In  other  cases  the  infiltra- 
tion is  wider,  and  the  destructive  prtjcess  more  extensive. 

Scabbing,  with  underlying  ulceration  varying  in  extent,  is  the  com- 
mon history  of  all  pustular  syphilides,  although  extensive  molecular 
death  of  tissue  is  less  apt  to  occur  in  the  serf>ndai'y  than  in  the  tertiary 
Wage.  The  color  of  the  crusts  varies  from  black  to  a  brownish-coi)per 
color.  If  the  scab  is  removed,  the  walls  of  the  ulcer  will  be  seen  tn  lie 
I'^pipitate  and  rnnilinear  in  outline,  while  the  floor  is  covered  with  a 
I'Wjing  amount  of  tiuid  and  detritus. 

The  tubercular  ^yxi\i\i\CLQ  is  so  rarely  a  lesion  of  secondary  syphilis 
^hii  it  will  be  described  with  the  sjTnptoms  of  the  thiM  stage  of  this 
disease. 

It  is  exceedingly  rare  to  observe  all  of  the  foregoing  syphilides  in 
»ny  single  individual.  The  macular  and  papular  eruptions  are  fre- 
qnetitly  met  with  together,  while  the  pustular  syphilide  usually  exists 
alunp. 

Ahpecia  occurs  in  a  varying  degree  in  most  cases  of  syphilis. 
Though  noticed  chietly  in  the  scalp  and  beard,  all  the  hairy  p<irtion8 
**'  the  body  are  involved.  Kxrept  in  the  case  of  the  pustular  syphilide, 
^"e  follicles  are  rarely  destroyed,  so  that,  as  the  violence  of  the  attack  is 
^'^iftinishetl,  the  hairs  are  reproduced,  Aloi>ecia,  from  general  sebor- 
'ofKt,  is  one  of  the  later  manifestations  of  syphilis. 

Perer. — Elevations  of  temperature  occur  in  the  second  stage  of  syphi- 
™  in  a  large  proportion  of  cases.  In  mild  attacks  it  may  not  be  ob- 
"^fd,  V>ut  in  many  instances  the  thermometer  will  register  from  one  to 
^^aor  three  degrees  above  the  normal.  The  febrile  movement  usually 
t*figilia  when  the  virus  has  passed  through  the  fii*st  network  of  lymphat- 
ics and  is  being  disseminated  throughout  the  tissues.     It  may  precede 
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the  eruption  or  occur  with  it,  and,  as  a  rule,  continues  after  the  eruption 
fadpR  away. 

ITeadai'he^  usually  refentMl  to  the  frontal  region,  at  tiraps  to  (he  ver- 
tex or  base,  occurs  during  the  j)erioil  of  fever,  and  is  geneiully  i)roix>r- 
tionate  to  the  intensity  of  the  febrile  movement. 

Arterlihy  lymphangitU,  and  general  ndeniiU  occur  in  the  second 
stage,  and,  in  neglected  caaes,  continue  until  the  third  stage.  Iri(U  is 
not  uncommon  in  secondary  syphilis.  It  is  usually  unilateral,  and  may 
be  recognized  by  immobility  of  the  iris,  photophobia,  and  by  the  injec- 
tion of  the  membrane. 

Pathological  changes  in  the  hemes  do  not  occur,  as  a  rule,  in  the  ear- 
lier stages  of  syphilis.  Pain,  usually  mild  in  character,  is  present  in 
some  cases  in  the  .second  stage,  but  lesions  of  the  osseous  structures  be- 
long especially  to  the  la^st  stage  of  this  disease. 

Third  Slufje. — The  lesions  of  tertiary  syphilis  manifest  themselves 
not  earlier  than  the  second  year  of  the  disease.  Once  present  they 
may  continue  for  a  while,  and  disappear,  to  return  at  varying  intervals 
during  the  life  of  the  individual.  No  ti.ssne  or  organ  is  exempt  from 
the  grave  pathological  changes  induced  by  the  syphilitic  viius  in  thia 
stage. 

Skin. — Externally,  the  changes  in  the  skin  are  chiefly  those  of  ulcera- 
tion. Nodules,  resulting  from  cell-proliferation  and  accumulation  in  the 
deeper  layers  of  the  skin,  and  at  times  in  the  subcutaneous  tissues  itfutf^ 
mata\  appear,  and  after  existing  for  a  variable  period  of  time  may,  by 
interference  with  the  nutrition  of  the  part,  lead  to  molecular  death  of 
the  adjacent  tissues,  or,  failing  in  this,  undergo  fatly  metamorphosis  anil 
absorption.  If  an  ulcer  exists,  it  has  the  usual  shape  of  the  syjjhilitic 
sore — round,  oval,  or  cun'ilinear,  with  regular  edges,  not  ragged  or  in- 
dented, AVhen  granular  degeneration  of  the  new  tissue  occurs,  the  skin 
immediately  over  the  tubei-clo  has  a  stretched  or  glazed  appearance,  and 
Is  slightly  discolored. 

A  not  infrequent  pustular  cutaneous  lesion  of  the  thii-d  stage  of 
syphilis  is  known  as  rupia  nypluUtica,  In  very  rare  instances  a  pus- 
tular syphilide,  similar  in  appearance  and  with  difficulty  diiferenliatwl 
from  rupia,  occurs  as  a  secondary  lesion.  I  presented  one  such  rase^ 
with  an  unmistakable  history  of  acute  syphilis,  to  the  New  York  Path*> 
logical  Society  in  1884.  The  pustulevS  in  rupia  syphilitica  are  usually 
circular  or  oval  in  shape,  appear  as  slight  elevations  or  blebs,  which  soon 
break  oi>en.  The  sero-purulent  contents  ooze  out ;  evaporation  and  scab- 
bing occur ;  the  crusts,  by  reason  of  the  new  deposit  underneath,  are 
gmdually  lifted,  and  give  to  the  scab  a  laminated,  rough  appearance, 
not  unlike  that  of  an  oyster-shell.  The  crusts  have  a  dark-brown  or 
slightly  greenish  hue. 

When  the  late  cutaneous  lesions  of  syphilis  attack  the  fingers,  the  nail 
or  matrix  is  affected  (paronychia),  causing  a  roughened  condition  of  the 
nail  and  a  swollen  matrix,  leading  frequently  to  tempoi-ary,  and  occa- 
sionally to  permanent,  loss  of  the  organ.  In  like  manner,  xiermaneot 
alopecia  may  occur  from  destruction  of  the  hair-follicles. 
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JfervmiJS  System — Brain, — Paralysis  ia  one  of  the  more  fi-equent  le- 
flioDS  of  tertiary  syphilis,  and  may  result  from  one  of  several  causes, 
narnely — pressure  of  a  gumma  developed  within  the  brain -.sul>stance 
proper  or  upon  the  investments;  pressure  from  syphilitic  exostosis  of 
ike  skull;  destniction  of  bmin-cella  by  connective- tissue  hyjxjrplasia  in 
[he  neuroglia,  with  coiiseiinent  cicatrization  and  ct>ulracti(m ;  more  or 
less  complete  o<;chisinn  of  the  aiteries  (fudarterUls  obliterans). 

Hemiplegia,  partial  or  ccjm|)lete,  is  the  rule.  Occasionally  the  center 
of  language  is  alone  affected.  Dementia  may  ensue  as  a  result  of  soft- 
ening or  pR\ssure,  and  epilepsy  may  be  classed  among  the  late  manifesta- 
tions of  this  dise-ase. 

Chronic  meninr/ilis  is  an  occasional  symptom  of  late  siTphilis.  It  is 
accompanied  by  headache,  dull  and  persisting  in  character,  impairment 
of  intellect,  interference  with  the  functions  of  one  or  more  of  the  cranial 
nen^s  by  extension  of  the  morbid  process,  resulting  at  times  in  ptosis, 
strabismus,  or  impairment  of  vision,  hearing,  taste,  smell,  etc.  The  more 
serious  cases  prttgress  gradually  to  coma  and  death.  There  is  in  all  an 
elevation  of  temperature,  loss  or  impairment  of  appetite,  and  derangement 
of  the  entire  digestive  apparatus. 

Tlie  spinal  cord  and  its  membranes^  though  less  frequently  attacked 
than  the  brain,  may  be  involved  as  a  result  of  similar  pathological  con- 
flitions.  Paraplegia  more  or  less  complete  ensues,  involving  at  times 
th*?  bladder  and  rectum.  In  milder  cases  co-ordination  is  distiui>ed,  with 
little  or  no  loss  of  muscular  power.  Pain  may  be  present,  referred  to 
thf  hack  at  or  near  the  seat  of  tlie  le^sion,  or  along  the  distribution  of  the 
sensory  nerves,  or  anesthesia  may  occur. 

One  or  more  of  the  nenyesy  sensory  or  motor,  may  in  like  manner  be 
ftfffcted  as  a  i-esnlt  of  the  development  of  gummata,  or  connective-tissue 
chauirea  in  the  neurilemma,  or  the  pressure  of  exostoses  or  other  neo- 
pbsmsw 

Bones. — Pcriosdti.'i  and  ostifis;  especially  in  those  portions  tif  the 

■skeleton  most  exposed  to  sudden  changes  in  temperature  and  to  direct 
Holence,  are  among  the  more  frequent  lesions  of  tertiary  syphilis.  The 
WDM  of  the  skull,  the  spine  of  the  tibia,  and  the  clavicle,  ai-e  more  often 
o^'olved.  Tlie  swelling  caused  by  the  intlammatoiy  exudation  may  b« 
i*aiiily  appreciated  by  pali>ation,  and  pain  or  tenderness  is  present  on 
direct  pressure.  The  tumefaction  results  from  the  formation  of  new 
"^^^  (exostos'is),  which  in  some  instances  persists  indefinitely. 

Gummata  are  developed  upon  or  beneath  the  periosteum,  forming 
"^ft,  semi- fluctuating  swellings,  usually  circular  in  shape,  and  fi-om  a 
*>alf-inch  to  an  inch  or  two  in  diameter.  These  tumors  or  nodes,  while 
^•^t  Very  painful  under  ordinary  pressure,  are  the  seat  of  exaceriia- 
^ns  of  pain  which  are  usually  experienced  at  night.  They  fi*equent- 
y  break  down  in  a  process  of  ulceration  which  involves  the  underly- 
^  bone. 

VVhen   the  inflammatory  pn>cess  is  violent,  extensive  necrosis  may 

Mt.     a  ]ieculiar  typo  of  ostitis  in  the  hiter  manifestations  of  syjihilis 

own  as  osteitis  rai'efaciens,  in  whicli  there  is  no  suppuration  oi 
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exfoliation,  a  portion  of  the  bone-substance  undergoing  absorption, 
giving  to  the  part  involved  a  porous  or  worm-eaten  appearance. 

Hypertrophy  of  the  lx>nes,  even  to  a  remarkable  degree,  is  not  un- 
common, and  may  be  due  to  the  development  of  compact  substance 
beneath  the  periosteam,  or  the  entire  cancellous  portion  may  be  replaced 
by  this  ebiimated  tissue.  On  the  other  hand,  the  hyitertniphy  is  in 
some  cases  entirely  cancellous  in  character,  the  bone  tiikin^  on  two  or 
three  times  its  natnral  thickness. 

Joints. — The  x>nfhological  changes  in  bone  may  also  be  acoompamwl 
by  like  changes  in  the  articulations. 

St/noMtis,  with  thickening  of  the  membrane  and  surrounding  cap- 
sule, is  present,  accompanied  by  impairment  of  motion  and  pain  of  a  dull 
cliaracter.  In  severer  cases,  tlie  cartilages  and  bones  become  involved, 
leading  to  osteo-arthritis  and  destruction  of  the  joint. 

Heart  and  Vessels, — Fatty  degeneration  of  the  heart-muscle,  f<dl()w- 
ing  syphilitic  myocarditis,  and  the  formation  of  gummata  upon  the  peri- 
airdiura  or  within  the  muscular  walls,  are  the  chief  lesions  of  this  organ 
in  the  tertiary  period.  The  pericardium  may  also  be  affected,  and  in 
like  nuinner  the  endocanHtmi,  which  may  undergo  atheromatous  degen- 
eration or  give  rise  to  vegetjitions.  Of  the  vessels,  the  capillaries  always 
affected  in  the  first  and  second  stages,  ai-e  not  so  seriously  involved  in 
the  last  stage  as  the  arteries.  The  veins  are  rarely  affected.  Arteritis, 
especially  the  variety  known  as  endarteritis  ohliterans,  is  one  of  the 
most  common  and  grave  lesions  of  chronic  syphilis.  While  the  larger 
trunks  are  imolved.  the  more  characteristic  changes  occur  in  the  terminal 
arteries  and  arterioles.     The  cerelinil  vessels  are  especially  susceptible. 

Lymphatics, — Gummatous  deposits  occasionally  take  place  in  tbe 
lymphatic  glands  in  tertiary  8y]ihilis.  The  superficial  set  may  bn-ak 
down  and  discharge  their  contents.  The  deep  glands  undergo  granular 
degeneration  with  absorption,  ctr  (he  gummatous  material  undergoes  the 
caseous  or  calcareous  degeneration. 

Respiratory  System— Nose. — The  mucous  membrane  may  be  thick* 
ened,  or  may  be  more  or  less  destroyed  by  ulceration.  The  cartilage 
and  bony  framework  of  this  orgjm  are  very  often  destroyed. 

Xary/iar.— The  mucous  membrane  of  the  larynx  may  also  be  thick- 
ened, or  the  seat  of  ulcers  or  vegetations.  Chondritis  and  perichondritis 
are  not  infrequent ;  and,  as  a  result  of  the  chronic  inflammation,  stricture 
and  stenosis,  more  or  less  complete,  may  occur  from  cicatricial  contrac- 
tion. It  may  also  be  the  seat  of  gummata.  The  trachea  and  bronchi  are 
subject  to  similar  lesions,  inducing  stricture. 

In  rhe  lungs  the  princi|ial  lesions  are — (l)chnmic  interstitial  or  fibrous 
pneumonia;  (2)  more  or  less  widely  disseminated  gummatous  d**posits 
usually  in  the  lower  portions  of  these  organs. 

Diyestive  System — Mouth. — Superficial  ulcers  of  the  walls  of  the 
buccal  cavity  are  not  infrequent;  deep,  destructive  nlcers  ai"e  rare.  This 
can  not,  however,  be  said  with  truth  concerning  the  palate,  where,  as  a 
result  of  gummatous  deposits  or  general  infiltration,  the  most  rapid  and 
irreparable  destruction  of  tissue  may  occur.     The  curtain  of  the  soft 
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palate  is  frequently  destroyed,  the  bony  septum  between  the  mouth  and 
nose  is  perforated,  while  in  extreme  cases  the  pilars  of  the  fauces  and 
the  pharynx  ai-e  involved.  Other  lesions  of  the  pharpn^  do  not  dilfer 
from  those  of  the  buccal  cavity. 

Tongue. — Gummatona  deposits  may  occur  in  any  portion  of  this 
organ,  causing  local  or  general  tumefaction.  Whether  superficial  or 
deep,  they  tend  to  break  down,  giving  rise  to  ulcere  varying  in  size  and 
depth.  The  other  principal  lesion  of  the  tongue  in  the  tertiary  period  is 
more  or  less  widely  diffused  ctmnertive-tissue  hyper]dasia,  giving  rise  to 
a  varying  degree  of  enlargement.  As  the  new-formed  tissue  contracts  it 
gives  to  the  organ  a  lobulated  appearance,  the  boundaries  of  the  lobules 
being  well-marked  fissures  in  the  line  of  the  conti*acting  bands. 

(Esojihayns. — Partial  or  complete  (M'du.sion  of  the  oesophagus  may 
occur  from^l)  connective-tissue  hyperplasia  in  its  walls,  or  the  contrac- 
tion following  ulcer  (organic  strictur«) ;  (2)  the  mechanical  obstruction 
from  gummatous  deposits  in  the  walls  or  in  the  immediate  neighborhood 
of  the  oesophagus ;  (3)  pivssure  from  exostoses,  aneurisms,  enlarged 
glands,  etc.  Syphilitic  ulcei*s  of  the  stomach  and  alimentary  canal  have 
been  observed,  though  rarely.  Gummata  form  here,  however,  with  a 
certain  degree  of  frequency,  and  stricture  of  the  pylorus,  and  of  tlie  in- 
testinal canal  above  the  rectum,  is  known  to  occur  in  a  certain  propor- 
tion of  cases.  The  rectum  is  especially  liable  to  become  seriously  in- 
volved in  the  late  manifestations  of  syphilis.  Here,  as  elsewhere,  strict- 
ure mny  result  from  libriilatiou  and  coutmction  of  the  intlammatory  tissue 
with  which  the  walls  of  this  organ  and  the  peri-rectal  tissues  may  be- 
come infiUrated.  Again,  ulcers  originating  within  the  gtit,  or  extending 
from  a  like  inflammatory  process  al>oiit  the  anus  and  the  external  tissues, 
or  the  presence  of  gummatous  material,  may  all  induce  more  or  less 
serious  contraction  of  the  lumen  of  the  rectum.  Of  the  solid  abdominal 
viscera,  the  liter  is  most  seriously  affected.  The  pathological  changes 
are— (1)  connective-tissue  hyperplasia  or  chronic  interstitial  hepatitis  or 
syphilitic  cirrhosis,  which  may  be  general  or  local ;  (2)  gnmmata  in  any 
portion  of  the  organ ;  (3)  waxy  degeneration  from  long-continued  general 
sepsis. 

The  spleen  may  undergo  similar  changes.  Slight  enlargement  may 
occur  from  the  excess  of  white  corpuscles  (leucocythfcmia),  which  is  the 
rule  in  this  disease. 

The  pancreas  is  rarely  affected. 

Oenilo-urinan/  System. — Amyloid  degeneration  of  the  kidneys  oc- 
curs as  a  result  of  the  long-continued  sepsis  of  syphilis,  as  with  other 
clironic  forms  of  bhjod- poisoning.  In  like  manner,  under  conditions  fa- 
vorable to  connective-tissue  hyperplasia,  the  fibrous  stroma  of  this  organ 
becomes  thickened,  with  consequent  atrophy  of  the  excretory  or  glandu- 
lar elements  (chronic  interstitial  nephritis). 

Oummala  of  the  kidney  is  not  as  common  as  in  other  viscera. 

Orchitis,  although  occurring  while  some  of  the  secondary  symptoms 
may  l>e  present,  i.s  essentially  a  late  manifestation  of  this  disease.  It  is 
important  to  recognize  it,  since  several  varieties  of  sarcocele  require  im- 
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mediate  surgical  interference.  Syphilitic  orchitis  should  be  suspectod 
in  all  cases  of  tumor  of  this  organ  in  which  there  is  a  history  of  specific 
infection.  In  syphilis,  the  enlargement  is  apt  to  occur  in  both  oixans 
about  the  same  time.  The  growth  is  smooth  and  spherical,  and  when 
lifted  conveys  the  sense  of  nnnsual  weight.  It  is  not  painful,  exceptin*; 
always  the  sense  of  dragging,  which  is  at  times  annoying.  Slight  hydro- 
cele not  infrequently  accompanies  this  form  of  orchitis. 

The  testicles  are  not  exempted  from  gummatous  dejMJsits.  In  rare  in- 
stances these  break  down,  causing  more  or  less  destmction  of  the  snb- 
fltanc«  of  these  organs.  The  penis  is  occasionally  the  seat  of  syphilitir 
infiltration  in  the  later  stages  of  this  affection. 

The  Eye. — Syphilitic  iritis  has  been  given  as  occurring  in  the  second 
stage  of  this  disease.  It  may  also  occur  as  a  later  manifestation.  In- 
flammation of  the  sclera,  choroid  and  ciliary  bodies,  lens  and  capsule, 
retina,  and  (though  rarely)  of  the  optic  nerve,  are  of  varying  freqnenry 
in  the  tertiary  period.  Lesions  of  the  muscles  may  be  due  to  connective- 
tissue  new  formations  between  the  fasciculi,  resulting  in  grannlar  degen- 
eration of  the  muscle-substance  and  contraction  of  the  new  tissue.  It 
may  occur  in  the  second  as  well  as  the  third  stage  of  this  disease.  These 
contractions,  if  not  relieved,  may  result  in  anchylosis  of  the  joint  in  im* 
mediate  anatomical  relation  to  the  muscles  involved.  Oummata  are  n()l 
of  frequent  occurrence.  They  terminate  by  suppuration  or  by  absorp- 
tion.    Inilammation  in  the  tendons  and  their  sheaths  may  also  occur. 

Fingers  and  TTs^^.^The  fingers  and 
toes,  during  the  tertiary  jjeriod  of  syph- 
ilis, in  a  certain  proportion  of  cases  b*?- 
come  the  seat  of  gummatous  deposits, 
the  skin  and  subcutaneous  tissues  may 
be  infiltrated,  or  the  bones  and  cartilag**!* 
may  be  involved.  When  the  infiltration 
is  confined  to  the  soft  parts,  the  entire 
organ  will  apjx-ar  swollen  and  purple  or 
reddish  in  color.  When  the  bone  is  the 
seat  of  the  deposit,  it  may  be  limited  to  a  single  phalanx  (Pip.  053)  or 
invade  all  the  bones  of  the  finger.  The  pnwess  tei-minates  in  ulcer, 
necrosis,  or  granular  degeneration  of  the  cells  of  the  new  tissue-,  and 
absorption. 

Pathology  of  SypMis. — The  chief  fenture  in  the  pathology  of  syphi* 
lis  in  all  of  its  stages  is  the  proliferaHon  of  an  embryonic  tissue,  usually 
of  a  type  so  low  that  it  is  not  capable  of  organization  into  a  definite 
tissue.  From  the  initial  lesion  and  the  primary  IjTuphangitis  and  ade- 
nitis to  the  final  tensions  of  the  viscera,  this  cell-proliferation  continaes, 
and  the  different  effects  witnessed  in  different  individuals,  or  in  the  sanif^ 
individual,  in  the  various  stages  of  the  disease,  depend  chiefly  ujwn  tlie 
degree  of  impairment  in  the  nutrition  of  the  Hssnes.  The  cell-accumn- 
lation  in  and  around  the  capillary  lof)ps  of  the  cutaneous  papill«>,  which 
produce  a  macular  or  jxipular  syphilide  in  one  individual  whose  tissues 
are  in  a  condition  of  perfect  nutrition,  will  produce  a  squamous  or  vesio- 
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ir  eruption  in  another,  or  a  pustular  syphilkle  in  a  third  who  has  the 
nnlortuunti^  inheritance  of  a  gouty,  scrofulous,  or  tubeiTuliir  dyarrasia. 
Or  n  papular  lesion  of  the  first  stage,  in  which  the  process  of  nulrition 
in  the  tissues  is  normal,  may  be  repUwed  by  a  rupia  in  the  terliaiy  jw- 
ricxl  wlien  assimilation  is  less  perfect. 

If  the  initial  lesion  of  syphilis  is  excised  and  examined  with  the  mi- 
croscope, the  following  conditions  will  be  observed  :  The  epidermis  iu 
the  immediate  vicinity  of  the  ulcer  is  more  or  less  completely  destroyed. 
file  membrane  which  covers  the  floor  of  the  ulcer  is  composed  of  pus- 
celts,  fragments  of  epidermal  cells»  Cfdls  of  the  Malpigliian  layer,  and 
fragments  of  connective-tissue  and  other  detritus.     These  elements  vary 
in  proportion  as  the  process  of  necrobiosis  is  limited  or  extensive.     In 
tlie  deeper  jKirtions  of  the  Malpighian  layer,  and  in  and  around  the  pa- 
pillie  where  these  layers  are  not  wholly  destroyed,  and  in  the  connective- 
tissue  layer  of  the  skin,  there  is  a  general  inliltralion  with  the  embry- 
onic cells  of  the  syi:)hilitic  process. 

The  arterioles,  veins,  and  capillaries  are  more  or  less  completely  oc- 
clmled.  The  cell-proliferation  is  especially  marked  in  the  arterioles,  the 
adventitia  and  intima  are  thickened,  the  thickening  being  more  marked 
IB  the  latter,  while  the  lumen  of  the  vessel  is  more  or  less  encroached 
upon  hy  the  new-formed  tissue.  The  venules  undergo  analogous  changes. 
The  walls  of  the  lymph-channels  ai*e  thickened,  and  many  of  these  ves- 
sels are  crowded  with  cells.  The  intilfcration  is,  however,  limited  to  the 
immediate  borders  of  the  ulcer,  and  the  line  between  this  and  the  unin- 
*aded  tLssue  is  sharply  deHne<l.  As  the  nmss  of  rells  gradually  obstruct 
the  vessels,  the  nutrition  of  the  new  tissue  is  interfered  with,  and  it  either 
undergoes  granular  metamorphosis  or  breaks  d(>wn  more  rapidly  as  a 
slough.  The  absence  of  pain  in  the  chancre  is  also  explained  by  the 
<wdaal  pressure  upon  the  terminal  nerves  and  the  comparative  dryness 
*•'  the  typical  8<:>re  to  the  arterial  occlusion. 

The  hfmphalk's  immediately  around  the  ulcer,  and  those  leading  from 
Jt  to  the  nearest  glands,  are  more  or  less  tilled  with  the  new  cells,  and 
Ibeir  walls  appear  thicker  than  nomnil. 

The  changes  which  occur  in  the  glands  in  the  earlier  stages  of  syphi- 
^  Consist  in  a  hyperplasia  of  the  connective-tissue  c^lla  of  the  stroma 
•nd  thickening  of  the  tibrous  framework,  together  with  an  increase  in 
^li«  celleleuients  of  the  gland-substance  proiK'r. 

The  cu^rtwcoM*  lesions  of  secondary  syphilis  result  from  the  more  or 
*W8  complete  obstruction  of  the  capillary  loops  of  the  papillic  by  the 
wUaof  this  indifferent  tissue.  The  walls  of  the  capillaries  undergo  de- 
>  Rotation  ;  the  coloring-matter  of  the  blood  escapes,  causing  the  pecul- 
"*f  staining  of  the  syphilides.  In  the  macular  syphilide  the  abnormal 
**lI-accumulation  is  less  than  in  the  papular  eruption.  The  changes 
*liich  occur  in  raucons  patches  differ  very  slightly  from  those  dewrribed 
*^  the  cutaneous  lesions.  The  ejiidermis  H*K)n  breaks  down ;  the  Malpig- 
hian layer  and  papilUe  are  inliltnited  with  the  cell-elements ;  while  the 
•^pillaries,  arterioles,  and  lymphatic  vessels  undergo  changes  almost 
,  identical  with  those  described  in  the  initial  lesion. 
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In  the  later  or  tertiary  lesions  of  the  skin  in  syphilis,  the  infiltration 
is  deeper.  C'utiineous  gummata  consist  of  iiggrt'gations  of  the  cell-ele- 
ments heretofore  described,  which  are  crowded  into  the  subcutaneous 
areolar  tissue,  into  the  connective  tissue  of  the  true  skin.  In  the  walls  of 
and  just  outside  the  vessels,  while  the  endothelia  of  these  vessels  under- 
go prijliferation  and  aid  in  their  occlusion.  Ulceration  ensues  from  the 
rapid  arrest  of  nutrition,  and  the  process  of  necrobiosis  is  aided  by  the 
depressed  condition  of  the  tissues  which  usually  exists  in  the  tertiary 
stage  of  syphilis.  The  tertiary  lesions  of  the  mucous  surfiaces  are  analo- 
gous to  those  of  the  integument. 

The  pathology  of  visceral  8yi)hilLs  presents  t^^'o  distinct  morbid  pro- 
cesses ;  (1)  the  hyperplasia  of  the  connective-tissue  stroma  of  the  organs 
(cirrhosis);  and  (2)  the  aggregation  of  the  syphilitic  embryonic  cells 
(gumma).  The  character  of  these  changes  in  the  different  organs  has 
been  given. 

Diagnosis. — Tn  a  typica.1  case  of  acquired  sypliilis  a  diagnosis  may 
he  made  upon  the  following  symptoms:  1,  an  ulcer  in  appearance  and 
behavior  like  that  descnlwd  as  belonging  to  the  initial  le.-sion  uf  this 
disease,  the  soiv  occurring  not  less  than  ten  days,  and  usually  about  the 
twentieth  day,  after  an  exposure  ;  2,  induration  and  enlargement  of  the 
nearest  lymphatic  glands  occurring  in  from  eight  to  fourteen  days  after 
the  a]tpe:ininre  of  the  ulcer;  3,  after  from  twu  to  fuur  weeks  of  seeming 
arrest  of  the  infection,  the  development  of  headache,  pain  in  the  back, 
slight  febrile  movement,  with  an  eruption  (sixth  to  seventh  week  after 
the  ai>i)earance  of  the  sore)  over  all  or  a  jjortion  of  the  body,  accom- 
panied with  an  unusual  sense  of  dryness  or  soreness  of  the  mouth,  phar- 
ynx, or  fauces ;  4,  following  or  occurring  with  these  symptoms,  general 
adenitis. 

In  the  majority  of  cases,  excluding  even  those  in  which  the  sore  la 
concealed,  as  in  the  urethni,  etc.,  little  value  can  be  placed  upon  the 
appearance  of  the  ulcer  at  the  point  of  infection.  The  clas.sical  "initial 
lesion"  of  syphilis,  with  its  well-deftned  margin  of  induration,  feeling 
like  a  ** split  pea"  or  piece  of  cartilage  when  grasped  between  tb«  thumb 
and  tinger ;  the  absence  of  pain  and  peripheral  inflammation ;  the  pe- 
culiar "scooped-out"  concavity  of  the  sore,  the  surface  of  wliich  is  cov- 
ered with  a  scanty,  serous  transudation,  is  so  frequently  absent  in  caaes 
in  wliich  the  later  and  unmistakable  signs  of  this  disease  are  developed, 
that  it  alone  can  not  be  i*elied  upon  in  aniving  at  a  diiignosis.  As  stated 
heretofore,  the  syphilitic  virus  may  be  lodged  in  and  absorbed  from  a 
phagedenic  ulcer  in  which  not  a  single  feature  of  the  sppcilic  sore  is 
present.  The  earne  is  true  of  the  herpetic  ulcer,  or  that  resulting  from 
traumatism  or  the  inoculation  of  any  form  of  virus.  All  of  these  ulcers 
are  grouped  under  the  heading  of  *' mixed  sores." 

Induration  of  the  glands  is  moi-e  reliable  in  a  diagnostic  sense.  AVIien 
the  typical  initial  lesion  is  present,  the  ensuing  adenitis  is  also  t5^tCA]. 
In  the  inguinal  region  one  gland  of  the  gi-oup  after  another  is  enlarged 
and  becomes  indurated.  The  i>rocess  is  slow  and  deliberat-e.  Tliere  is 
no  periadenitis,  the  glands  do  not  adhere  to  each  other  and  the  Inter^en- 
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tissues,  nor  to  the  integument.  Each  body  may  be  distinctly  nin<1e 
out  by  palpation  and  moved  beneath  the  skin  independently.  There  is 
nil  teTuleniess,  and  the  gland  is  leathery  to  the  touch.  Even  when  the 
«)(>'  U  ffiLred,  if  the  phagedenic  or  intlamniatory  pnxjess  is  not  severe, 
the  adenitis  is  more  apt  to  he  specific  than  intlammatory,  and  will  pos- 
w«  the  features  of  syphilitic  bubo  in  a  sufficient  degree  to  admit  of 
ivcoguition.  Wliea  the  Hpecific  infection  is  complicated  with  a  typical 
phagi'denic  ulcer  or  gonorrhoja,  the  resulting  bubo  does  not  possess  a 
single  appreciable  featnrt;  of  syphilitic  adenitis. 

Tlie  eruption  of  syphilis  is,  of  all  the  symptoms  of  this  disease,  the 
most  reliable.  When  the  sore  is  mixed,  and  the  character  of  the  ade- 
nitis doubtful,  the  early  cutaneous  and  mucous  lesions  are,  in  the  vast 
majority  of  cases,  appreciable  and  unmistakable.  Headache,  rise  in  tem- 
pfmture,  ])ains  in  the  back,  etc.,  are  conlirmatory  symptoms,  but  inde- 
pemiently  of  no  value.  The  same  may  be  said  of  dryness  or  soreness  of 
ihemoutb,  pharynx,  and  fauces.  Lastly,  general  adenitis,  which  occurs 
in  a  varying  degree  in  all  cases  of  syphilis  in  which  mere urializat ion  has 
not  1)een  effected  at  a  very  early  date,  is  a  strong  confirmatory  symptom, 
and  of  great  value  in  diagnosis  if  all  the  other  lesions  have  escaped  ob- 
*rvation.  The  greatest  importance  is  attached  to  induration  of  the 
«pitrwhlear,  and  to  the  occipital  and  post-mastoid  glands.  The  former 
"'  -  aiTety  l>e  re<^ognized  in  their  n«frmnl  state.  Tn  genentl  adenitis  a 
i  -  "  IxKly,  feeling  like  a  small  bean  in  shape,  may  be  recognized  at  the 
inner  aspect  of  the  arm  just  above  the  elbow,  where  it  lies  8ni>erficia], 
"nd  internal  to  the  basilic  vein.  When  any  inflammatory  process  exists 
ifi  thf  nitMnl>er  beyond  the  elbow,  the  enlarged  gland  possesses  no  sj>e- 
cific  diagnostic  valne.  In  like  manner  lesions  of  the  scalp,  face,  or 
^ii^rh  may  cause  enlargement  of  the  occipital  or  mastoid  Ij-mjdiatic 
flaads. 

A  diagnosis  of  syphilis  in  the  tertiary  period  nuist  depend  upon  a 
caivfnl  study  of  the  history  of  the  case  and  the  presence  of  one  or  more 
^i  the  lesions  which  belong  to  this  stage,  and  which  have  been  fully  de- 
•wrihed. 

Profjnoxis, — A  favorable  ])roffnosis  in  syphilis  will  dei>end  upon — 1, 
Ih*?  physical  condition  of  the  individual  affected  at  the  lime  of  iuocula- 
'i'm;  2,  the  re<'ognition  of  the  disease  within  the  first  two  or  three 
Souths  after  the  appearance  of  the  ulcer;  3.  the  faithful  and  energetic 
***-oj»enition  of  the  physician  and  patient  in  carrying  out  the  measures 
^*  l»e  given. 

That  syphilis  in  a  curable  disease  there  can  be  no  doubt.  Vnder 
**Vorable  conditions  tlie  symptoms  disa]>pear,  leaving  little  or  no  trace 
^^  the  infection.  In  common  with  all  diseases,  its  severe  or  fatal  results 
^''^  seen  in  patients  with  an  inherited  or  acquired  dyscra.sia,  and  in  those 
*ho8e  nutrition  is  seriously  impaired.  Even  in  (he  worst  class  of  cases 
*lte  prognosis  i."*  not  wholly  unfavorable  if  ]>roper  treatment  is  institut*.^ 
^d  maintained. 

Tli<?  recognition  of  the  disease  and  the  institution  of  treatment  at  the 

le  of,  or  immediately  after,  the  appearance  of  the  eruption,  is  imjKjr- 
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tant  in  securing  a  furorable  result ;  for,  if  this  is  done,  the  violence  of 
the  infection  may  be  modified  and  the  deeper  lesions  rendered  less  severe. 

Treatment. — The  treatment  of  sypliiUs  is  dividtMl  into — 1,  measures 
which  tend  to  destroy  the  potency  of  the  virus  and  aid  in  al>sorptitm  ol 
the  inflammatory  products  of  thLs  disease ;  and,  2,  those  which  tend  lo 
improve  the  nutrition  of  the  tissues.  Both  are  essential  to  the  successful 
management  of  this  fonnidable  affection. 

To  the  former  belong  the  preparations  of  mercury  and  iodine  in  com- 
bination with  potassium;  to  the  latter  tonics,  the  careful  regulation  of 
the  habits  of  living,  nutritious  diet^  and  liealtliful  and  moderate  exercise. 

Nothing  is  more  satisfactorily  demonstrated  in  scientific  medicine 
than  the  power  of  mercury  to  neutralize  and  destroy  the  virus  of  syphi- 
lis. Its  adminLstration  sliould  usually  begin  with  the  positive  recog- 
nition of  the  disease  at  the  appearance  of  the  eruption  (usually  aboat  the 
sixth  or  ninth  week).  It  is  always  advisable  to  wait  until  the  diagnosis 
is  assured,  rather  than  to  begin  treatment  with  the  recognition  of  the 
sore  or  bubo.  It  has  been  stated  that  these  symptoms  ore  often  not 
reliable,  while  the  early  cutaneous  and  mucous  lesions  are  practically 
pathognomonic.  The  greatest  objection  to  the  early  institution  of  treat- 
ment is  the  doubt  which  may  be  left  in  the  mind  of  both  physician  and 
patient  of  the  correctness  of  the  diagnosis  by  the  early  disaiipcarance  of 
the  initial  lesion  and  the  local  adenitis.  The  individual  affected,  as  well 
a.s  the  practitioner,  is  too  often  lulled  inttj  a  sense  of  security  by  the 
rapid  disappenrance  of  the  early  symptoms ;  treatment  is  either  discon- 
tinued or  <'arolessly  carried  out  until,  after  several  weeks  or  months,  it  is 
discovered  that  the  disease  has  taken  a  fimi  hold  upon  the  tissues. 

Commencing  with  this  date,  the  maiuigement  of  a  cose  of  syphilis 
should  be  carried  on  for  a  period  of  two  years. 

It  is  of  the  utmost  importance  that  the  person  affected  should  be  im- 
pi^ssed  with  the  graWty  of  the  situation  and  the  certainty  of  disaster  if 
the  rules  laid  down  by  the  medical  adviser  are  not  stiictly  o!.>eyed.  With 
the  proviso  of  obedience,  the  prognosis  should  be  as  encouraging  as  pon- 
aible.  Responsibility  for  the  result  of  treatment  in  this  disease  should 
not  be  assumed  unless  the  jiatient  consents  to  keep  himself  under  ob- 
serration  for  the  period  above  given.  All  excesses  should  l>e  prohibited. 
The  ase  of  tobacco  should  not  be  permitted.  Alcohol  in  any  shnpe  is 
scarcely  allowable.  In  certain  cases,  whem  digestion  and  assimilation 
are  imjKiired,  a  small  quantity  of  whisky,  claret,  or  sherry  may  be  t^ikcn 
with  the  heaviest  daily  meal.  Sexual  indulgence,  if  from  no  other  than 
liunianitarian  motives,  should  cease  for  at  least  a  year  from  the  aj)|)ear- 
auce  of  the  initial  lesion.  The  child  of  jiarents,  either  i»f  whom  is  within 
the  first  year  of  syj)liilitic  inoculation,  becomes  the  victim  of  a  dywnisia 
which,  if  not  fatal  to  life,  is  fatal  to  the  perfect  usefulness  of  its  pos- 
sessor. 

In  addition  to  the  danger  of  direct  inoculation  during  the  pi^evalence 
of  the  chancre,  is  that  of  infection  to  the  mother  from  t!ie  foetus  in  xUero 
or  the  child  in  the  act  of  parturition.  A  parient  under  treatment  for 
syphilis  should  retire  early  and  at  a  regular  hour,  avuid  excessive  ns6 
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of  the  eyes,  esi>ecially  at  night,  suddon  changes  in  temjwrature,  and  all 
articles  of  diet  which  are  not  readily  digestible. 

Of  tlie  i)!*epflrations  of  nien'nry,  jjreference  should  be  given  to  the 
protwiodide.  It  is  conveniently  administered  in  pilln  of  one-quarter  grain 
each.  To  begin  with,  one  of  these  pills  should  be  given  three  times  a 
day  one  hour  after  eating.  The  indications  for  a  diminution  in  the  quan- 
tity are  pain  of  a  cramp-like  nature  in  the  stomach  or  bowels,  with  or 
without  diarrlupa,  and  the  occtiirrence  of  salivation.  If  diarrha'a  results, 
it  will  be  advisable  to  administer  abont  one-qnarter  grain  of  opium  with 
each  pill  of  protoiodide,  or  to  i-educe  the  daily  number  of  the  julls. 
Under  such  conditions,  inunctions  with  mercurial  ointment  are  of  gii?at 
Talue.  Salivation  may  be  guarded  against  by  careful  observation  of  the 
gums.  At  the  earliest  iniiications  of  tenderness  felt  when  the  teeth  are 
finnly  pressed  together,  or  when  direct  pressure  is  made  upon  the  alve- 
olae, the  dose  should  be  diminished,  or,  if  necessary,  discontinued  for  a 
Jwduys. 

^Pt  will  usually  suffice  to  administer  one-quarter  grain  three  times  a 
flay  for  the  first  month,  and  at  the  expiration  of  this  time  to  increase  the 
daily  quantity  to  gr.  j.  It  will  rarely  be  necessary  to  give  more  than 
(liis  quantity,  although  in  some  cases  the  full  beneticinl  effects  of  the 

tdy  may  not  be  realized  until  a  larger  daily  dose  is  given.  The  mer- 
shoiild  be  continued  without  interruption — excepting  for  the  reasons 
piven— for  the  lirat  six  mouths  after  c<>nimencing  the  treatment.  At 
the  expiration  of  this  peiiod  it  is  a  good  plan  to  discontinue  the  proto- 
iodide for  tw(j  weeks,  and  then  administer  the  iodide  of  pottissium  in 
doees  of  grs.  x-xx  three  times  a  day  for  one  mcmth.  This  should  in 
time  be  stopped,  and  the  pills  resorted  to  for  a  period  of  two  months, 
ud  90  on,  alternating  these  two  remedies  to  the  end  of  the  firat  year  of 
trentmeut.  For  the  first  six  months  of  the  second  year  the  alternation 
sliould  Iw  equal — i.  e.,  one  month  of  the  {HJlassinm  salt,  and  the  next 
th«  protoiodide.  For  the  last  six  months  of  treatment  a  greater  propor- 
ticm  of  the  irxiide  of  potassium  should  be  given. 

In  additidU  to  the  foregoing  it  is  of  great  importance  that  tonics 
•lioQld  be  administered  from  the  commencement  of  the  disease,  and 
•»p**ciany  in  delicate  patients.  In  carrying  out  this  part  of  the  treat- 
ment much  better  results  vdW  be  obtained  in  the  alternate  exhibition  of 
*vera]  tonics  rather  than  in  the  continued  use  of  a  single  remedy.  A 
I  Pivparation  of  iron,  quinia,  and  strychnia  on  one  day,  given  in  the  proper 
'  dose  immediately  after  ea<;h  meal ;  an  emulsion  of  cod-liver  oil  with  the 
hrr«I)hosphiie3  of  lime  and  soda,  each  gr.  j  to  the  tablespoonfnl  on  the 
nest  day  ;  and  tincture  of  the  chk»ride  of  iron  on  the  third  day,  will  be 
^flii'l  a  convenient  and  useful  method  of  rotation. 

^hen  protoimlide  of  mercury  can  not  be  obtained,  the  biniodide,  in 
of  gr.  T^  Ui  -jJj,  or  chloride  of  mercury  (corrosive  sublimate),  gr. 

f,  may  I>e  substituted. 
for  any  reasons,  mercurial  inunctions  become  necessary,  proceed 
lows:  Take  about  a  teasp{xjnful  of  mercurial  ointment  and  rub  it 
[  into  the  skin  of  the  groin  and  under  the  arms.     Or  spi-ead  the  oint- 
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ment  on  lint  and  apply  it  to  these  imrts,  "holding  it  in  place  by  lightly! 
fitting  clothes  or  bandages.  It  should  be  used  only  at  night,  and  rv-] 
moved  upon  lising  by  washing  witli  warm  water  and  soap. 

Tlie  hypodermic  injection  of  corrosive  sublimate  in  the  treatment  of 
syphilis  is  <jbjectionable  on  account  of  the  annoyance  produced  by  (he 
insertioa  of  the  solutiou  Iwneath  the  integument.     It  is  an  unnecessary 
practice,  for  the  best  results  can  be  obtained  from  the  internal  adminiEi-    . 
tration  of  the  protoiodide.  fl 

In  the  treatment  of  the  tertiary  lesions  of  syphilis,  practically  tlip™ 
same  rule  of  practice  should  l)e  adopt^'d  as  just  given  for  the  secoml 
year  following  the  api>earance  of  the  initial  lesion.  The  employment  of 
iodide  of  potaaMum  in  full  doses  hastens  the  absorption  of  the  intlamma- 
t(»ry  jii-oducts  of  this  stage,  while  the  protoiodide  destroys  the  p«itency 
of  the  virus.  Both  remedies  should  bo  administere<l  in  do.ses  as  lar^ 
ns  can  be  borne  without  interfering  with  the  functions  of  the  digestire 
organs  or  pi-oducing  any  serious  constitutional  disturbances. 

Inherited  Syphilis, — The  fojtus  may  become  syphilitic  from  a  syphi- 
litic fatlu'r  or  mother.  If  i>regnancy  occurs  within  the  first  year^  and 
especiidly  in  the  first  six  months  of  the  disease  in  the  mother,  the  child 
becomes  inoculated,  either  dying  in  utero,  or,  if  carried  to  terra,  nsuallyfl 
jjerisliHS  within  a  few  wt*eks  after  its  birth.  If,  however,  the  disease  is 
reci)gnize<l  and  jtroper  tii^tment  instituted,  a  more  favorable  prognosis  ^ 
may  be  made.  ■ 

In  the  second  year  after  infection,  if  properly  treated,  a  mother  may 
bear  a  non-syphilitic  child,  although  the  chances  are  ag;dn.st  complete, 
immunity.     I)uriiig  the  third  and  each  succeeding  year,  under  judicioas] 
management,  the  prognosis  is  still  more  favorable. 

A  female  patient  should  be  advised  of  the  great  danger  of  pregnancy" 
within  the  two  years  immediately  following  inoculation.  When  she  has 
been  under  constant  and  proi>er  treatment  for  this  length  of  time,  nndfl 
has  been  perfectly  free  from  symptoms  for  one  year,  the  gravity  of  the 
danger  is  diminished.  If  she  has  not  lieen  treateii,  she  shonUl  under  no 
circumstances  be  made  liable  to  pregnancy.  In  case  such  a  woman 
should  l)ecome  pi*egnant,  she  should  be  treated  carefully  for  syphilis,  and 
in  this  way  the  infection  of  the  child  may  be  umditieii,  if  n<>t  prevented. 

The  virus  of  syphilis  may  be  conveyed  by  the  spermatic  elements,  fl 
and  the  embryo  thus  become  inoculated.*    The  prognosis  is  more  favor- 
able in  proportion  to  the  length  of  time  which  has  elai>sed  after  the 
initial  lesion,  and  to  the  thoroughness  of  the  treatment  instituted.    Afl 
syphilitic  man  should  not  beget  a  child  within  two  years  after  the  initial" 
sore,  nor  at  any  later  period  unless  thorough  treatment  has  been  insti- 
tuted and  one  year  has  elapsed  since  the  disappearance  of  all  symp- 
toms of  the  disease. 


*  Aa  heretofore  stated,  a  non-!«TpIitHti<!  mntber  may  be  innnilaied  Hrom  a  ^Tplillttta  eUDdta] 
tliti  act  of  parturition.    That  iho  inotlicr  Is  at^o  subjected  W  tlie  iaftiicnco  of  thie  vinu  fhim  I 
carrying  the  offspring  of  a  Ryphilltic  fAtlicr  1«  proved  by  Cottfji'i  latt,  which  i»,  that  a  provWmiilf  | 
licalthv  mother  of  such  a  child  can  nurse  it  without  danfrer  of  chancre  of  the  nipple  and  ^phi- 
liUr  infection,  while  a  aon>syphUitic  nurse  will  become  inocolated. 
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Siffmptoms. — The  symptoms  of  specific  infection  in  the  child  manifest 
fliemselves  usnally  within  the  fii-st  eiglit  or  twelve  weeks  after  birth.  Oc 
rasinnully  the  disease  is  latent,  and  tlu^  Kvmptoms  do  not  appear  iinlil 
.1  variable  period  has  Dla]>sefl.  Kveii  puberty  may  l^e  reached  bi^fore  it  is 
evident.  Exceptinff  the  chancre,  the  local  lymphangitis  and  adenitis,  the 
evolution  of  the  symptoms  of  inherited  syphilis  is  not  unlike  those  of  the 
acquired  form.     The  lesions  are  cutaneous,  mucous,  and  visceral. 

The  macular  or  papular  syphilide  occurs  in  most  crises,  and  may  be 
distribuie<l  over  the  geaenil  siirface  or  contined  to  certain  limits.     It  is 
a»«ally  tirst  seen  upon  the  abdomen,  and  from  this  starting  jjoint  it  be- 
comes more  or  less  widely  distribuieil.     At  tlie  muco-cutaneous  marpnns, 
and  in  the  folds  of  the  skin  where  irritation  is  greater  and  moistnre 
*'xisls,  condylomata  are  not  infrequent,  and  are  often  jiersistent.     Vas- 
cular, pustular,  and  tubercular  syphilidiis  occur  in  a  certain  proportion 
of  easels.     The  tubercular  form  is  rare.     The  pustular  form  (syphilitic 
pf-niphi^ns)  indicates  a  low  order  of  tissue  vitality,  and  justifies  an  fln- 
favoral.ile  prognosis. 

Lesions  of  the  mucons  surfaces  occur  either  before  or  with  the  cnta- 
H'Hius  lesions.  Papules  and  excoriations  (mucous  jjatches)  are  found  in 
''i**  buccal  cavity,  on  the  tongue,  fatires,  and  pharynx.  Fissures  of  the 
%«  are  not  uncommon,  and  especially  in  the  angles  of  the  month.  The 
H'fection  of  the  mucous  membrane  of  the  nose  and  air-passages  leads  to 
'l*e  distressing  coryza  and  cough  so  often  noticed  in  syphilitic  infants. 
"Dttimata  of  the  skin  and  of  all  organs  occur  in  the  same  manner  and 
^i^h  the  same  pathological  signilicance  as  in  the  acquired  form. 

T)-eatfnt^nt.—T]\e  preparations  of  mercury  antagonize  the  virus  in  tliis 

*8  in  the  acquired  form  of  syphilis.    Tlie  careful  mercurialization  of  the 

i^iother  during  pregnancy  is  important  in  preventing  the  development  of 

*he   disease  in  its  severer  forms.     Inunction  with  the  ointment  of  mer- 

™f*y  should  be  fiist  faithfully  tried  in  the  treatment  of  syphilis  in  the 

DeiA-jy-ijorn.     One  dracliiu  of  mercury  to  one  ounce  of  hird  is  the  pi*o- 

P^i'tion  recommended  by  Brfjdie.    This  is  spread  upon  a  s<jft  Hannel  i>elt 

an^  worn  continuously  around  the  patient's  waist.    The  ointment  shouhl 

^  J^newed  as  needed.     If  the  beneficial  effects  of  the  mercury  are  not 

^^Urni  by  this  metluKl,  the  internal  administration  may  be  resorted  to, 

P**t  in  no  case  until  after  a  thorough  trial  of  the  inunctions.    The  bin- 

lodx^ij,  f,f  mercury,  in  doses  of  j^  grain,  in  combination  with  onequar- 

**^''    j^.iin  of  the  iodide  of  jyotassium,  is  advisable  to  begin  with.     The 

^"H**  may  be  carefully  incD-ased  if  necessary.     The  nourishment  of  the 

'^"ild  should  be  most  carefully  attended  to,  and  it  should  have  the  bene- 

^^  of  pui-e  air  and  ccmifortalde  surroundings. 

Scrotum. —  Wountis  of  the  scr(^tum  should  be  treated  as  similar  le- 

*"*tis  elsewhere.    On  account  of  the  great  vascularity  of  the  tissues,  re- 

P^^J-  is  usnally  rapid.     The  contractility  of  the  dartos  and  cremaster 

QiUstIhs  will  prevent  early  union  unless  the  stitches  are  closely  apj)lied. 

"  the  testicle  is  protruded,  it  should  be  disinfected  with  l-to-UKKH>  sub- 

'^^:tte,  returned  lo  its  noniuil  position,  and  the  cavity  of  the  tunica  vagi- 

lis  also  washed  out  with  the  sublimate  solution.    In  ciosing  the  wound 
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with  catgitt  sutures,  the  edges  of  the  opening  in  the  tunica  shoukl  be 
included.  A  small  bone  or  catgut  drain  should  be  inserted  into  the 
cavity  and  emerge  at  the  lower  angle  of  the  incision. 

ContuswHS  should  be  treated  by  rest  in  the  liorizontal  posture,  cftld 
applications  and  mechanical  support  beneath  the  posterior  aspect  of  the 
scrotum. 

(Edenia  of  the  scrotum  occurs  with  general  anasarca  and  with  ascites. 
The  iuLegunieut  is  tense,  i)ale»  and  doughy ;  pits  upon  pressure,  and^ 
after  puncture  with  the  hypodermic  needle,  a  clear,  watery  serum  es- 
caj>es.  Besides  the  indications  for  constitutional  treatment  dii-ected  to 
the  disejtse  pniper,  puncture  with  the  hmc.et  in  several  points  will  tem- 
porarily relieve  tlie  tension  and  danger  of  gangrene. 

Eczema  and  other  cutaneous  lesions  of  the  scrotum  do  not  demand 
especial  consideration.     The  same  general  principles  of  treatment  apply 
with  equal  force  to  all  the  cutJineous  surface.     The  j>rogno.sis  is  nnfavor-J 
able  on  account  of  the  irritation  to  which  this  organ  is  subjected  frora* 
friction  with  the  clothing  and  thighs,  and  especially  owing  to  the  jieris- 
taltic  movements  of  the  dartos  and  cremaster  muscle. 

Ci/stSy  due  chietly  to  the  retention  of  sebum,  are  occasionally  seen  in 
the  scrotum.  They  are  usually  situated  near  the  raphfe,  or  latemlly  and 
posteriorly  upon  the  base  of  the  scrotum.  When  Inige  enough  to  cause 
inconvenience,  incision  and  extirpation  of  the  sac  are  demanded. 

Erysipelas^  although  rare  in  this  portion  of  the  body,  is  met  with, 
and  is  often  obstinate  under  treatment.  Gaiiffrene  is  one  of  the  chief 
dangers,  and  must  he  guanied  against  by  free  incision  as  soon  as  the 
tension  is  great.  Phlegmon  of  the  scrotum  should  be  ti-eated  by  warm 
applications,  poultices,  etc.,  and  by  early  incisions  to  relieve  tension  unci 
give  escape  to  septic  matter.  Free  drainage  and  sublimate  irrigation  are 
indicated. 

Elephantiasis  scroti^  comparatively  of  rare  occurrence  in  the  tem- 
perate and  colder  zones,  is  fi-equently  met  with  near  the  equator  ;  and  in 
some  of  the  West  Indies  and  the  islands  of  the  South  I'acilic  Ocean  it 
occurs  with  great  frequency. 

The  pathology  of  this  form  of  connective-tissue  hyper]ilnsia  hasl>een 
given.  The  cause  is  undoubtedly  one  of  prohmged  irritntiitn.  The  only 
treatment  is  extirjjation  with  the  knife.  No  fixed  rule  of  operating  can 
be  laid  down.  The  penis  is  at  times  buried  in  the  neoplasm,  and  should 
be  carefully  dissex^ted  out.  The  incisions  fth<»uld  be  made  .so  as  to  give  a 
cutaneous  flap  in  front  and  behind  sufliciently  large  to  contain  the  testes 
and  cord  without  pressure  after  the  connective-tissue  new  formation  has 
been  dissected  out.  When  the  penis  is  included  in  the  new  growth,  the 
integiiraent  should  be  saved,  to  cover  this  organ.  If  this  can  not  be 
doup,  flaps  may  l>e  turned  from  the  thighs  and  abdomen. 

The  hemorrhage  in  tliis  procedure  may  be  controlled  by  working  be- 
tween fixation-forceps,  or  by  the  adjustment  of  an  ela,stic  tourniquet 
ar*.)und  the  scrotum  near  its  attju-hment  to  the  perineeum. 

Angiovia  of  the  scrotum  is  mre,  and  demands  trt*atment  similar  tOj 
that  advised  in  the  chapter  on  these  vascidar  formations. 
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Epithelioma  is  moi'e  frequently  seen  than  either  of  the  foregoing 
neoplasms,  and  calls  for  immediate  excision. 

Fifftt/hr^  or  sinuses  of  tlie  scrntnm,  may  l>e  cansed  by  abscess  of  tho 
tunica  vaginalis  testis,  or  by  any  lesion  of  the  testicle.  Abscess  of  the 
periiuEum  or  urinary  fistula  may  also  cause  fistula  of  the  scrotum. 
Sfiiuy  concretions  are  occasionally  met  with  in  listulffi  of  the  scrotum 
tiirough  which  the  urine  makes  ils  escape. 

Tli«  treatment  should  be  directed  to  a  relief  of  the  cause  of  the  fis- 
tulous tracks.  If  this  is  accomplished,  the  sinuses  should  be  laid  open 
and  allowed  to  close  by  granulation. 

Jfiemafoma. — Extr.ivasation  of  blood  may  occur  either  in  the  tunica 
fnniruU,  in  the  tunica  vaginalis  testis,  or  in  both.  In  the  former  it  may 
be  diffuse  or  circumscrihed.  It  is  usually  diffuse,  the  extravasation  ex- 
tending from  the  abdominal  opening  to  the  epididymis.  \ATien  only  a 
portion  of  the  sheath  is  involved,  the  hjematoma  is  generally  confined 
to  the  upi>pr  segment. 

The  chief  causes  of  extravasation  are  mptui*e  of  one  or  more  vessels 
by  direct  traumatism,  or  by  overdistention  from  prolonged  strain,  which 
Petards  the  return  circulation,  causing  rupture  of  a  vein. 

Ii«emalonm  of  the  tunica  vaginalis  testis  is  rare,  except  ns  a  compli- 
cation of  chronic  periorchitis  serosa  (hydrocele)  or  direct  violence. 

The  diiigno.sis  of  ha:'matoma  in  either  of  these  positions  depends  upon 
its  sudden  development,  the  tendency  to  enlarge  prrtgressively,  and  pain 
fpom  the  sudden  distention.  The  tumor  is  not  translucent.  The  exact 
Qature  may  be  detenniued  by  aspiration. 

Serous  effusion  (hydrocele)  into  the  shenth  of  the  cord  or  testis  pro- 
&r*»s8es  slowly  and  xwii^lpssly.  The  tumor  is  translucent.  Exploration 
^"itU  the  hypodermic  needle  and  syringe  is  a  safe,  painless,  and  positive 
means  of  diagnosis. 

Hernia  may  be  eliminated  by  a  consideration  of  the  history  of  the 
t*asi'  and  the  absence  of  impulse  in  the  tumor  upon  coughing. 

Treatment. — IIa?mat(X'ele  may  be  treated  by  the  expectant  method,  or 
by  Bui^ical  interference. 

Simple  and  limited  extravasation  requires  rest  in  the  dorsal  decn- 
l>ilU9,  and  the  ice-lwig  locally.  After  the  hiemorrhage  is  arrested,  ab.sorp- 
t'on  may  l>e  expedited  by  judicious  and  well-applied  pressure  by  stiai)- 
^in^^  When  the  extravasation  is  extensive,  an  incision  should  lie  made 
UUfler  strict  antisepsis,  the  clot  turned  out,  the  bleeding-point  ligated, 
'*t^unage  secured,  and  the  wound  clo.sed.  Death  has  followed  in  some 
distances  where  operative  procedure  has  l>een  too  long  delayed. 

Periorchitis  and  Perispermatitis. — Inflammation  of  the  serums  in- 
^estnientA  of  the  spermatic  cord  and  testicle  maj-  be  circumscribed  i»r 
'iffuse.     An  inflammation  commencing  from  a  lesion  of  the  external  or 
Vital  layer  usually  involves  the  entire  sac,  as  does  the  similar  process 
'"^^gianing  on  the  visceral  retlection  of  the  tunica. 

Perispermaiilis  may  be  acute  or  chmnic.     A  tyjie  of  the  acute  in- 

I»mmati<m  is  .seen  in  severe  forms  of  ppidid\TTiitis  or  as  the  result  of 

L^irect  violence.     The  transudation  of  serum  may  be  limited,  and,  as  in 
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pleurisy^  adhesions  may  occur  with  obliteration  of  the  sac,  or  supi)nra-l 
tion  may  ensue;  or,  passing  into  a  subacut^j  and  chronic  stngn,  a  e'ondi- 
tiou  of  true  hydrocele  of  the  cord  ensues  ijjerispermaiitis  chronica  ^ 
»t;rofta).  ■ 

Effusion  into  the  sheath  of  the  cord  may  communicate  with  the  cavity 
of  the  tunica  vaginalis  testis  (Kig.  654),  or  with  the  peritoneal  cavity 
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(congenital  hj'drocele)  (Fig.  665),  but  these  conditions  are  rare, 
usually  confined  to  the  tunica  funfculi  (Fig.  656). 

The  diaffjiosis  of  this  form  of  hydrocele  rests  upon  the  recognition  I 
of  a  fluctuating  tumor  in  the  line  of  the  cord,  and  the  exclusion  of  htema*  j 
tocele,  varicocele,  and  hemia. 

The  symptoms  of  hfcmatocele  have  just  been  given.    The  peculiar 
feel  of  a  varicocele,  so  well  comparetl  to  the  sensation  felt  in  grasi>inga 
mass  of  earth-wonna  between  the  lingers,  can  scarcely  be  mistaken.     If 
the  recumbent  posture  is  as3?imed,  the  varicose  veins  are  emptied  and 
the  tumor  disapijeai-s.    Tliis  ran  not  occur  in  cyst  of  the  cord.    A  hernial 
tumor  gives  the  chamcteristic  imjiulse  upon  coughing  :  a  cyst  does  not. 
A  reducible  hemia  will  disappear  in  the  recumbent  posture,  and  if,  when 
reduced,  the  fingt^r  is  pi*eHH<;d  into  (he  internal  ring,  it  will  not  recur, j 
while,  despite  this  precaution,  a  varicocele  will  reappear.     Explorationj 
with  a  hypodermic  needle  will  disclose  the  character  of  the  contents.) 
The  treatment  of  hydrocele  of  the  fti>ermatio  cord  ia  practically  the  sarafi 
as  that  for  hydrocele  of  the  tunica  vaginalis  testis. 

Periorchitis  may  also  be  acute  or  chronic.  In  acnte  inflammation  the 
quantity  of  serous  transudation  may  be  large  or  small.  When  the  in- 
flammatory process  is  acute,  and  the  transiulation  of  serum  so  limited 
that  tho  opposing  surfaces  of  the  two  walls  are  not  kept  apart,  adhe- 
sions may  occur,  witli  partial  or  complete  obliteration  of  the  sac. 

The  causes  include  all  lesions  of  the  scrotum,  the  testicle,  and  epiJ 
didymis,  the  process  naturally  extending  to  the  delicate  lining  membrane 
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Chronic  ei)ididyimti8  and  orchitis  should  rank  as  iirst  in  the  setiology 
ol  hydrocele.     The  interference  of  the  return  circulation  here  will  pro- 
duce the  tninsudation  of  fluid  in  the  sonn?  way  n.-s  u.scitt^s  oorurs  in  cir- 
rhosis of  the  li^er.     In  like  njanner  varicosities  in  the  veins  of  the  sper- 
madc  plexus  may  induce  hydrocele.    The  pathological  changes  consist 
in  a  general  thickening  of  the  visceral  and  parit-tal  layei"s  iif  the  tunica, 
'lu»;tu  the  development  of  connective- tissue  elemeuts  in  wliich  new  ves- 
sels are  formed. 

Xot  infrequently  little  i>earl-like  bodies  are  seen  attached  to  the  vis- 
f^eral  surface  of  the  thickened  tunica,  or  they  may  be  found  lloating  free 
io.  the  fluid  of  the  sac.  They  are  made  up  of  connective-tissue  and  flat- 
t«*fteii  epithelial  elements.  Occasionally  they  undergo  the  calcareous 
ttifctaraorphosis.  The  sjic  of  a  hydrocele  of  the  tunica  vaginalis  testis  is 
*^lrnost  always  unilocular  (Kig.  tV)8),  hut  in  rare  instances  it  is  bilocular, 
^ith  a  narrow  oi>euing  of  communication  between  the  s:»C8  (Fig.  659). 
^Ue  dividing  septum  is  made  up  of  (he  products  of  inflammation. 
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Fw.  t56.— Usual  Tonn  of  hydrocele. 
(Alldr  Kocber.) 
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Fio.  W!).— Bilooulw  hvJrocclc.  Te,  I'arictal 
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dlv«rticuluia.  Te,  Cavity  of  the  tunica 
vittricaUfl  f>r¥tpriu«.  Zs.  InflamnuitoTy 
ittiir  lonuKtioD  between  the  vuccnl  tmd 
purietul  Uyera.    (After  Koulier.) 


The  fluid  of  hydrocele  is  amber  in  color,  or,  if  blood  has  been  ex- 
tJiiTasated  and  mixed  with  it,  it  may  be  brownish-black  or  red.  Under 
*he  microscope  it  is  seen  to  ('ontain  compound  granular  ctirpuscies,  leu- 
^Jot^'tes,  swollen  eudothelia,  and  at  times  crystals  of  cholestertn  and  red- 
^^Hxl  disks. 

'St/mp/oms. — Hydrocele  of  the  tunica  vaginalis  testis  is  usually  single 
""ftt  times  double.  In  shape  the  tumor  is  usually  pyriform  or  oval,  with 
'he  largest  diJimeterof  the  swelling  below.  It  may,  however,  assum<*  a 
finical  shape,  %vith  the  apex  downward,  as  shown  in  Fig.  fif^O.  The  his- 
fterjr  is  generally  that  of  a  slow  and  painless  swelling,  first  noticed  in 
thnlower  portion  nf  the  scrotum,  and  gradually  extendinji  upward.  Tn 
S2e  it  may  vary  from  a  mass  having  a  long  diameter  of  an  inch  or  two,. 
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to  IIS  much  as  ten  or  twelve  inches.  In  recent  cases  the  walls  are  thin, 
fluctuation  is  easily  made  out,  and  the  testicle  may  b^  recogniz?Hl  in  the 
lower  post^^iior  portion  of  tho  swelling.  In  old  cases  the  walls  may 
measure  half  an  inch  or  more  in  tliickness,  and  are  so  t^nse  and  in- 
elastic that  to  the  touch  the  tumor  seems  whuUy  solid.     The  difTerentia- 

tion  includes  hydrocele  of  thf 
cord,  etu'vsted  hydrocele  of  the 
testis,  hernia,  varicocele,  and  va- 
ri<»us  neoplasms  or  swellings  of 
the  testis  and  epididymis. 

Hydrocele  of  the  cord  is  ob- 
lonp;  or  spherical  in  shai>e,  usu- 
ally of  small  size,  and  gives  a  his- 
tory of  a  swelling  commencing 
above  the  testicUs  wliich  organ 
can  be  made  out  by  palpation  be- 
low the  tumor.  Encysted  hydro- 
cele  of  the  testicle  can  only  defi- 
nitely be  made  out  by  puncture 
with  the  aspirator-needle  and  ex- 
nmination  of  the  contents  with 
the  niicrosC(.>i>e.  The  presence  of 
the  spermatozoa  will  determine 
the  encysted  chnract<»r  of  the  tu- 
mor. In  hernia  the  swelling  be- 
gins at  the  inguinal  ring,  and 
travels  progressively  downward. 
If  reducible,  it  can  be  made  to 
disappear  by  assuming  the  dor- 
sal decubitus,  while  a  hydrocele 
would  be  unaffected  by  this  ma- 
na'uvre.  Pei-cussion  ujHm  an  in- 
testinal hernia  will  yield  resonance,  while  that  upon  the  tumor  of  hydro- 
cele? gives  dullness.  Omental  hernia  is  doughy  to  the  feel,  wliile  hydro- 
cele is  tense  and  i^esisting.  A'aricocele  can  be  eliminate<l  by  the  i>eculiar 
impression  conveyed  to  the  fingers  when  the  worm  like  veins  are  grasped. 
The  solid  character  of  neoplasms  of  the  testis  or  epididymis  can  l>e 
recognized  by  palpation.  Of  most  importance,  however,  is  the  employ- 
ment of  the  exploring  aspirator,  which  safely  and  easily  demonstrates 
the  liquid  character  of  the  contents  of  hydrocele. 

Treatment. — The  cure  of  hydrocele  is  effected  in  almost  all  cases  by 
operative  intei-ference.  The  transudation  of  serum  into  the  cnvity  of 
the  tunica  vaginalis  testis,  symptomatic  of  specific  diseiise,  or  any 
acute  local  affection,  may  disappear  by  absorption  under  proper  medi- 
cal treatment,  or  after  the  disappearance  of  the  acute  trouble.  These 
cnses  aiv,  however,  exceptional  ;  and,  if  absorption  does  not  nrcur 
within  the  first  few  weeks  of  the  history  of  the  affection,  oi)eration  is 
demanded. 


Fio.  flftO. — Double  hydrocele  nf  the  tunica  vafitmlb 
U>Hti-.  [From  a  |MiticDt  opcratod  upon  at  Mount 
^ifti  Hospiul.) 
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The  openitive  procedures  are  Iwo  in  number — 1,  by  hijectton,  and  2. 
by  incision.  The  former  method  should  be  preferred  in  all  cases  of 
rt'cent  formation,  in  wliich  there  is  not  great  thickening  of  the  walls, 
and  in  which  the  sjic  ia  not  very  large.  It  may  be  siife  to  include  in  this 
catep^ory  all  cases  in  which  the  long  diameter  of  the  tumor  is  not  more 
than  five  inches,  and  in  which  the  depth  of  tissue  between  the  integu- 
ment of  the  scrotum  and  the  cavity  of  the  sac  is  not  more  than  half  an 
ioch.  If  this  procedure  fails,  it  should  be  repeated  once  or  twice  be- 
fore the  mom.  formidable  procedure  known  as  Volkmann's  operation  is 
undertaken. 

First  Method — Lecis's  Operation.—'Uhuve  the  tumor  on  its  nnterlor 
aspect,  and  cleanse  the  integument  tlioroughly.  Inject  from  tti  x-xv  of 
a  4-per-cent  cocaine  solution  in  such  a  way  that  local  anaesthesia  will  be 
obtained  through  the  depth  of  the  wull  of  the  sac  throughout  an  area  of 
half  an  inch  in  diameter.  Twenty  minims  of  pure  carbolic  acid  should 
now  l>e  placed  in  the  syringe,  and  a  long  needle  attached.  Place  the 
patient  u]K>n  the  back,  seijarate  the  thighs,  have  a  pus-basin  convenient, 
support  the  tumor  witli  the  left  hand^  making  the  parts  tense  by  press- 
ure ;  take  a  tnK-ar-canida  in  the  right  hand,  firmly  seized  between  the 
thumb  and  finger  one  inch  from  the  point  (so  that  it  may  not  possibly 
lie  thrust  in  farther  tlian  this  limit) ;  remember  that  the  testicle  is  be- 
hind and  below,  and  with  a  quirk  and  accurate  thrust  carry  the  instm- 
ment  through  tlie  auffiHthetizefl  zone  into  the  cavity  of  the  sac.  The 
point  of  entrance  should  be  al>out  one  third  of  the  distance  from  the 
lower  jKirtiou  ahing  the  anterior  aspect  to  the  iii)|)er,  and  the  direction 
of  the  shaft  of  the  trocar  should  be  upward  and  somewhat  backwaixl. 
Upon  removal  of  the  stylet  the  liquid  rapidly  escapes  through  the  c^in- 
ula,  an}'  remnant  being  forced  out  by  compression.  Cnre  must  Iw  taken 
not  to  shift  the  canula  from  its  first  position.  When  the  tiuirl  is  emptied, 
carry  the  hypodermic  needle  into  the  canula,  and  force  the  carbolic  acid 
into  the  sac;  withdraw  the  needle,  and  then  the  canula.  and  knead  the 
scrotum  and  kjic  s<i  as  to  distribute  the  acid  over  the  entire  surface. 
This  operation  is  almost  without  pain.  In  some  instances  a  slight  sense 
of  faintness  is  experienced  just  as  the  acid  is  injected.  The  jiatient 
should  be  kept  qniet  on  the  day  of  the  operation,  but  with  proper  sus- 
pension of  the  scrotum  he  may  be  allowed  to  move  about  after  twenty- 
fonr  hours.  On  the  day  following,  and  for  about  a  week  afterward,  the 
tumor  swells  up  as  if  it  were  refilling,  and  is  solid  or  doughy  to  the  feel. 
After  tliis  it  begins  to  decrease  until  the  sac  is  obliterated  and  a  per- 
manent cure  is  effected.  A  scrotal  wall  and  the  investing  serous  mem- 
brane of  the  testicle  which  is  once  thickened  becomes  somewhat  thinner 
after  the  cure  of  the  hydrocele,  but  never  entirely  resumes  its  nntui'al 
thickness. 

Second  Mdh^d—Volkman/n^s  Operation, — Shave  the  scrotum  and 
X»ul>es,  narcotize  the  patient  with  ether,  and  over  the  anterior  middle 
line  of  the  side  affected  make  an  incision  vaiying  in  length  with  the  size 
of  the  tumor  and  the  thicknes."!  <if  tlie  wal!.  rsually  an  incision  from 
two  to  four  inches  in  length  will  suliice.    Cut  directly  down  until  the 


6<58 


A  TEXT-BOOK  ON  SrRGERY. 


sac  is  reached,  and  incise  this  to  alwut  the  same  extent  ns  for  the  wound 
in  the  integument,  allow  the  fluid  to  escape,  and,  with  a  pood-sized  (TU- 
gut  continuous  suture,  stitch  the  cut  edge  of  the  parietal  layt'r  of  ilip 
tunica  vaginalis  testis  to  the  edge  of  the  wound  in  ihe  skin,  niiikiniiun 
opening  not  unlike  a  button-hole.  Irrigate  the  sac  with  l-to-3iX)0suMi- 
mate  Rolution,  and  insert  a  rubber  drainage-tube  iut<»  the  upper  ami 
lower  portions  of  the  cavity,  and  apply  a  sublimate-gauze  dressing. 

In  all  antiseptic  dressings  about  the  penis  it  is  essential  to  isolatn 
this  organ  so  that  the  urine  or  the  usunl  unclean  condition  of  ihicar- 
gan  may  not  infect  the  wound.  To  do  this  after  the  dniinnge  is  secawl 
and  the  first  gnnze  is  placed  an)und  the  tubes  along  the  edges  of  ibt 
button-hole,  make  a  hole  in  all  the  layers  of  suldiniate  gjuixe  find  flw 
8h<^t  of  pi-otective  large  enough  for  the  penis  to  pass  through  wiibnut 
constriction.  liastly,  tuck  the  dressing  well  up  under  the  scrotum  rlow 
to  the  perina^um,  to  keep  the  gases  and  fecal  discharges  from  iiiferriu^ 
the  wound.  This  of)enUion  will  cure  any  case  of  hydrocele  which  will 
not  yield  to  the  more  conservative  procedure  of  Levis.  It  can  only  1« 
dangerous  by  neglect  of  careful  drainage.  In  very  large  sacs  a  conntt^ 
opening  should  lie  made  through  the  lower  portitm.  Such  wounds 
Hirely  iequii*e  more  than  one  or  twij  changes  in  the  dressings,  ami  only 
then,  as  in  all  siugical  wounds,  when  the  discharge  soils  the  drpwin;^ 
escapes  beyond  the  area  of  antisepsis,  and  becomes  offensive  by  de<Tit- 
pofiition,  or  when  the  rise  in  temperature  indicates  the  presence  of  scia- 
tic absori>lion. 

Bone-drains  may  be  used  in  the  smaller  tumors,  but  rubber  givpsJ 
better  guarantee  of  perfect  drainage. 

Suppurating  periorchitis,  or  pus  in  the  cavity  of  the  tunica  vagiDHU^ 
may  be  tre^ited  by  two  methods:  If  the  temjx^rature  is  high,  ik  sac 
painful,  and  the  scrotum  swollen,  the  indications  are  for  free  inrisift. 
iiTigation,  and  drainage.  Under  less  threatening  conditions,  theasj'in- 
tor  may  h*^  empl4)yed,  the  sac  emjitied  and  re])eate<lly  injected  and  wisW 
out  with  l-to-5<MH)  sublimate  solution,  and  com])ress)<in  ajtpliedaftt'i'waixi. 
In  this  way  obliteration  of  the  sac  may  be  achieved,  as  in  the  treainifJii 
of  cold  abscesses. 

Yaricocch, — Varicosities  of  the  veins  of  the  spermatic  plexus  nivno' 
uncommon.  Varicocele  is  chiefly  c^iused  by  gravity  and  the  mechanii^ 
interference  with  the  return  of  blood  through  the  si)ermafic  veips.  Ii 
occui-H  with  greater  frequency  on  the  left  side,  where  the  vessel?  ^ 
pres.sed  upon  by  the  sigmttid  flexure  of  the  colon  with  its  almost  coiwtjnl 
weight  of  fecal  matter.  In  additi<m  to  this,  the  greater  length  of  the  ^f 
spermatic  vein,  wluch  enters  the  renal  vein  at  a  right  angle  to  it-'*  wis 
and  is  poorly  protected  by  valves,  are  causes  which  ser\e  to  prodm* 
varicosities  upon  this  side  more  fi-eqiiently  than  in  the  right  |>!fxn< 
Any  occupation  which  necessitates  the  erect  p(jsture  is  apt  to  add  t«  ilf 
Husceptihiliiy  of  this  disease.  Hereditary  tendencies  must  be  coB.*^idcn^ 
in  its  retiology,  for  frequently  members  of  a  family  through  sevem!^* 
erations  will  be  affected. 

The  earlier  symptoms  are  a  feeling  of  heaviness  or  dragging  dogfl  ^ 
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the  sirle  affected,  with  the  appenrance  of  a  small  swelling  in  the  line  of 
the  cord.  Pain  is  variabit*,  and  is  somt^times  referred  to  the  cord  or  to 
the  inguinal  region  or  down  the  leg.  The  testicle  hangs  lower  than 
natural,  and  alonpr  the  cord  can  be  ft^lt  a  network  of  turgid  veir.s  extend- 
ing fmm  the  epididymis  toward  the 
external  ring.  To  the  tonoh  they  seem 
not  unlike  a  knot  of  earth-worms. 
The  swelling  is  apt  to  be  largest  at  the 
lower  extremity  (Fig.  OCX). 

The  diagnosh  is  not  difficnlt. 

The  swelling  of  inguinal  hernia  is 
spherical,  and,  when  coinpo.sed  of  in- 
testine, it  is  resonant  on  percussion. 
If  the  hernia  is  reducible,  and  is  re- 
turned into  the  cavity  of  the  abdomen 
with  the  patient  in  the  recumbent 
posture,  and  if  the  index-finger  is  car- 
ried into  the  internal  ring  and  held 
there  while  the  i>atient  is  made  to 
Btund  erect,  the  veins  will  again  relill 
and  demonstrate  the  varicocele,  while 
tlie  hernia  will  be  prevented  from  de- 
scending. Hiematoma,  or  hydrocele 
of  the  cord,  can  be  recognizt^d  by  as- 
piration with  the  hypo<lermic  syiinge. 

Treatment, — Very  few  cases  of  vari- 
cocele require  operative  interference. 
A  well-adjusted  suspensory  apparatus 
constantly  worn  while  in  the  erect  post- 
ure will  obviate  the  necessity  for  aa 
operation  in  the  vast  majority  of  in- 
stances. This  bag  may  be  made  to  include  and  snppi)rt  only  one  half 
the  scrotum  and  a  single  testicle,  or  the  double  elastic  apparatus  may 
be  employed. 

When  no  palliative  measures  are  effectual,  operative  interference  is 
demande<l.  Tlie  pi-ocedures  are  two  in  number,  namely — suhcutnneoun 
liffatnre  (Keyes),  or  iurhinn  and  liffutitre  by  th£  ope7i  method.  Of  these 
two  operations,  the  former  is  far  preferable,  and  should  be  tried  repeat- 
edly l)efore  ivsort  is  had  to  the  incision. 

Pimt  Mt'thod — Kf^t/r.x^s  Oprralion. — Shave  the  scrotiim  and  pnbes, 
and  thoroughly  wash  these  surfaces  with  ether  and  sublimate  solution. 
The  patient  is  made  to  stand  ei-ect,  with  the  legs  separated,  in  oi"der  to 
distend  the  veins.  In  cold  weather  it  may  be  necessary  to  have  him  sit 
in  u  tub  of  hot  water  to  induce  full  relaxation.  By  the  injection  of  co- 
caine, local  anesthesia  should  l)e  obtained  in  the  parts  whert*  the  ligature 
is  to  be  in.serled.     From  I'l  x-xx  of  a  4-per-cent  solution  will  suffice. 

The  ligature  shoidd  be  of  Chinese  twisted  silk,  not  too  large,  bnt 
capable  of  bearing  all  the  strain  which  will  ordinarily  be  brought  against 


Fio.  691.— Varioafltics  of  the  ■pcnrutie  plexiu 
of  vcinn,  witli  Atropbjr  ut  tlio  twtivlB. 
^ After  Kochi-r.) 
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it.  This  should  be  thoroughly  soaked  In  l-to-2000  sublimate  solution 
for  several  honrs  before  it  is  t*i  be  used.  For  j)a.ssing  tlie  ligTiture  around 
the  mass  of  veins,  Keyes*s  needle  (Pig.  662)  should  be  preferred.  It  is 
better,  as  will  be  seen,  to  have  two  of  these  instruments.  If  these  can 
not  be  obtained,  the  long  needle  of  Peaslee,  or  an  ordinary  dmTiing- 
needle,  may  bo  substituted.     With  everything  in  readiness,  proceed  us 


Fio.  603.— Kcycfi'a  VBrioocele-Dbnlto. 

follows:  The  operator,  by  careful  manipulation,  finds  the  vas  defei-ens 
as  it  is  located  in  the  iK)sleri(»r  part  of  the  cutl  near  the  level  of  the 
scrotal  attachment  to  the  perinieum,  separates  it  from  the  mass  of  veins, 
and,  by  tightly  pinching  the  scrotal  walls  between  the  thumb  and  iingpp 
of  the  left  hand,  holds  this  important  duct  behind  and  to  the  inner  side 
of  the  veins. 

The  vas  deferens  may  be  recognized  by  its  dense  and  leathery  feel. 
It  is,  as  a  rule,  smaller  than  the  veins,  but,  while  these  may  be  eiTaced 
by  pressniv,  the  vas  defei-ens  Is  so  thick  that  it  can  not  be  obliterated, 
but  will  jump  from  l>etween  the  tliurab  and  finger  when  tightly  squeezed. 
One*  eliminated  and  secured  behind  the  veins,  pressure  should  not  be 
interrupted  until  the  thi-eaded  needle  is  pa.s«ed  entirely  through  both 
walls  of  the  sci-otum  Urmi  before  backward  between  the  vas  deferens  and 
the  plexus  of  veins.  If  two  needles  are  on  hand,  the  one  now  passed 
throxigh  should  l>e  left  in  position,  and  the  pressure  with  the  thumb  and 
finger  of  the  left  hand  being  no  longer  needed,  this  hand  may  be  used 
to  facilitate  the  second  step  in  the  operation.  The  second  needle,  with- 
out being  threaded,  should  now  be  made  to  enter  by  the  side  of  and  in 
the  same  opening  with  the  first,  and  as  soon  as  the  point  is  well  within 
the  dartos — but  not  deej*  enough  to  puncture  the  veins — it  should  Iw 
cai*efully  worked  between  the  veins  and  dartos,  nroimd  the  mass  to  the 
outer  side,  and  made  to  emerge  behind  at  the  same  opening  with  the 
other  instniment.  The  thread  is  now  disengaged  fnmi  (he  first  nft^lle 
and  carried  through  the  eye  of  the  second,  which,  uponljeing  withdrawn, 
completes  the  circuit  of  the  ligature  around  the  mass.  It  should  now 
be  tied  slowly  and  securely.  The  single  knot  is  prefemble,  since  the  fric- 
tion of  the  double  knot  is  so  great  that  the  thread  nuiy  break  in  the 
effort  to  draw  it  tight  enough  to  constrict  the  veins  (an  accident  which 
hiis  twice  hapi>ened  to  myself).  The  firat  needle  should  not  be  with- 
drawn until  the  ligature  is  secured,  since,  should  the  thi-ead  break,  the 
second  needle  will  alone  have  to  be  inserted.  As  the  firat  loop  of  the 
knot  is  lightened,  the  mass  wnthin  its  gi-asp  should  be  held  by  an  assist- 
ant to  pi^vent  its  slipping  before  the  second  loop  is  finished.  WheD 
completed,  the  ends  are  cut  close  to  the  hole  of  entrance,  and  the  walls  of 
the  scrotum  seiwirated  when  the  knot  und  ends  disapi^ear  inside  the  dar- 
tos. A  light  sublimate  dressing  is  required.  The  patient  should  remain 
in  bed  one  day,  and  keep  nuiet  about  the  house  for  four  or  five  moiv. 
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Little  or  no  imin  is  experiencetl  after  the  operation,  and  none  in  its  per- 
formance. The  ligature  becomes  encapsuled  and  remains  harmless.  In- 
fianiraation  and  suppuration  ai-e  scarcely  ])ossible  where  the  antist^ptic  de- 
tails are  properly  carried  out.  The  tissues  around  and  below  the  thread 
are  indurated  within  a  few  hours,  and  remain  so  for  a  number  of  Aveeks, 
the  coagulated  bloorl  undergoing  gradual  absorption.  Recovery  follows 
in  a  large  proportion  of  wises.  Ontgut  is  not  reliable  as  a  ligature  in 
this  operation,  on  account  of  the  danger  of  too  rapid  absorption.  In  one 
case  I  failed  with  this  material,  afterwai'd  effecting  a  cure  with  silk^ 
which  was  employed  at  the  suggestion  of  Prof.  Keyes. 

Second  Method— Ligature  throwjh  an  Open  Wound. — Ana^thetize 
the  patient,  shave  the  parts  thoroughly,  and  expose  the  cord  by  an  in- 
cision seveitil  inches  in  length  made  along  it.s  anterior  lateral  asjject. 
pl^arch  for  the  vas  deferens,  which  can  be  easily  recognized  after  the  skin 
is  turned  aside,  by  its  cartilaginous  feel ;  have  this  held  to  one  side,  and, 
with  an  aneurism-needle  armed  with  good-sized  catgut  ligatures,  tie  the 
veins  sepamtely.  In  jierforming  this  operation  it  is  advisable  to  leave 
one  good-sized  vein  to  convey  the  blood  back  from  the  testis,  and  to  tie 
the  others  in  several  places.  The  wound  should  be  closed  with  catgut, 
and  a  bone  drain  inserted.  As  stated  before,  thus  operation  will  only  be 
jnstilied  in  case  of  repeated  failure  by  the  former  procedure. 

In  very  excepti(mal  cases  the  scrotum  may  be  so  elongated  that  am- 
putation of  the  redundant  portion  is  necessitated  after  the  veins  ai^e  tied. 


9ia.  est.— BeoTT'a  scrotftl  dump. 
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Tn  performing  this  operation  Henry's  clamp  (Fig.  663)  will  be  found 
of  great  service,  which,  if  pniperly  adjusted,  allows  the  amputation  to 
be  made  and  the  edges  of  the  wound  sewed  with  close  silk  sutures  while 
the  iuslnnnent  is  in  position,  thns  avoiding  all  hseraorrhage  and  the 
necessity  for  a  single  ligature  in  the  line  of  amjmtation.  If  this  instru- 
ment can  not  be  obtained,  the  testicles  may  be  pushed  up  into  the  rings 
and  the  amputation  effected  by  cutting  across  the  scrotum  Mow  the 
fingers  of  an  assistant  which,  by  gra.'^ping  the  tissues  proi>erly,  control 
all  bleeding. 

Thf.  Vesieults  Scmlnates  and  Vas  Df/erens. — The  neminal  vesicles 
are  occjisionall y  wanting,  from  failure  of  development,  or  from  atrophy  as 
a  result  of  iatiammation.  Wounds  of  these  organs  are  rare.  If  incised 
or  punctured,  temporary  fistula  may  result,  with  subse)|uent  atrophy. 
Ifijlammalioii  of  the  vesicuhe  aeminales  occasionally  occurs  by  exten- 
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sion  from  the  urethra  or  from  the  epididymis  and  vas  defereas,  or  with 
prostatitis  or  pi-octitis. 

Occlusion  of  the  ejacnlatory  duct  induces  over-disteation  of  these 
organs.     Several  rases  of  calculus  of  the  duct  have  l>een  recorded. 

The  diagnoxin  in  dilatation,  hypertrophy,  or  intlnmmation  of  these 
cysts  depends  upon  careful  n^tal  exploration. 

The  ran  fieferens  is  more  or  less  involved  in  all  inflammatory  pro- 
cesses which  occur  in  the  epididymis.  It  is  also  subject  to  invasion  by 
inilamrautiou  from  the  urethra  and  prostate.  Tuberculosis  of  this  ves- 
sel may  follow  tuberculosis  of  the  testes  and  epididymis.  Lesions  of  this 
organ  require  no  espe<!ial  consideration. 

£!pfdi'df/inis.—^eop\nfyTnH  of  the  sheath  of  the  si)ermatic  cord  are 
rare.  In  his  excellent  monograph,  Kocher  mentions  isolated  cases  ol 
lipoma,  fibroma,  or  myxo-fibroma  and  sarcoma. 

Epididymitis  results  occasionally  from  diivct  violence,  but  is  chiefly 
due  to  urethritis  and  the  extension  of  the  inllunimatory  jtrocess  along 
the  vaa  deferens.  Metastatic  or  "sympathetic"  inflammation  of  this 
organ  is  very  rare.  It  may  be  acute  or  chronic.  The  intlanimatory  pri>- 
cess  may  be  confined  to  the  epididymis  or  invade  the  testicle.  Acute 
epididymitis  always  involves  the  tunica  ^'■aginalis  (with  which  It  ifl  in 
contact),  and  very  frequently  the  testicle.  Specific  urethritis  stands  first 
in  order  in  the  causation  of  epididymitis.  The  introduction  of  a  sound 
or  catheter,  the  lodgment  of  a  calculus  in  the  urethra  or  prostate,  strict- 
ure, cystitis,  and  prostatitis  may  also  cause  this  disease. 

The  symptoms  of  acute  epididymitis  are  a  sense  of  uneasiness  or 
pain,  varying  in  intensity  in  the  organ  affected,  or  in  the  cord  or  groin. 
It  is  increased  by  pressure,  when  the  erect  posture  is  assumed,  or  in 
walking. 

In  severe  cases  a  chill  or  rigors  occur,  followed  by  a  marked  rise  in 
temperature.  Ui>on  inspection  there  will  bo  more  or  less  induration 
along  the  posterior  border  of  the  testicle,  with  heat,  redness,  and  ten- 
sion. The  testicle  is  more  or  less  enlarged,  and  very  frequently  there  is 
a  serons  transudation  into  the  cavity  of  the  tunica  vaginalis  testis. 

The  pathological  changes  consist  chiefly  of  hyi>era?mia  and  infiltrn- 
tion  of  the  connective-tissue  fnimework  with  enibrynuic  c^Us,  The 
epithelial  lining  membrane  is  also  thickened  and  injected. 

The  diagnosis  depends  upon  the  symx)toms  above  given.  The  prog- 
nosis is  usually  favorable.  One  attack,  however,  pi-edisposes  to  anotlier. 
In  some  instances  occlusion  of  the  efferent  apparatus  results  from  con- 
traction of  the  products  of  inflammation,  and  sterility  follows.  Sper- 
matic fistula  is  the  rule  in  these  cases. 

The  treatment  consists  in  the  mhniiustratitm  of  saline  laxatives  in 
order  to  empty  the  idimentary  canal.  The  patient  should  be  placed 
upon  his  back,  and  the  inflamed  organ  supported  by  either  a  threft-cf)r- 
nered  pilh)w  between  the  tliighs,  or  a  towel  pinned  aronnd  both  thighs 
just  below  the  base  of  the  scrotum.  U]ton  this  a  small  bladder  filled 
with  crushetl  ice  may  Ixj  jilaced,  and  the  inflamed  organ  aUowe<l  to  rest 
upon  it-     If  cold  is  not  grateful,  warm  cloths  or  a  poultice  may  be  sub- 
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I     stitutetl.     The  application  of  from  three  to  six  leeches  will  at  times 

Brelieve  the  lociil  congestion, 

^  Usually  rest  in  bed  will  alone  suffice  to  effect  a  cure.  In  some  in- 
stances operative  interference  is  indicated.  When  the  tension  is  gi-eat 
and  the  jxiin  extreme,  the  happiest  results  will  follow  multiple  puncture. 
Proceed  as  follows  :  Take  a  sharp,  narrow  knife  and  push  it  through  a 
cork  until  fittm  a  quarter  to  half  an  ini-h  of  the  point  is  exposed.  Hold 
the  organ  in  the  left  hand  so  as  to  expose  the  posterior  as|)ect  of  the 
epididymis  and  make  the  skin  fairly  tense,  and  plunge  tlie  blade  in  up  to 
the  cork  in  fi-om  two  to  six  or  ton  ix)ints  along  the  most  swollen  and  in- 
durated portions  of  the  tumor.  A  free  escape  of  dark  blood  follows. 
The  oi>eration  is  very  painful,  but  the  relief  is  marked  and  immediate. 

I  A  sufljjensory  bandage  should  be  woni  during  convalescence.     The  treat- 
ment of  chronic  epididymitis  will  be  considered  with  that  of  orchitis. 
The  Testicle. — Wounds  of  this  organ  do  not  demand  especial  consid- 
eration.    Hernia  of  the  tubules  not  infrequently  occurs  fi-om  incision  or 
puncture  of  the  tunica  albuginea.     Ueductiou  is  practicuUy  impossible. 
The  protruded  portion  should  be  tied  off  with  a  catgut  ligature,  the  ex- 
cess of  substance  beyond  the  thread  cutoff,  and  tlie  organ  returned  to 
the  nornuU  position. 
H        Inflammation  of  the  testis  (orchitis)  may  result  from  dii*ect  violence, 
"  from  the  extension  of  an  epididymitis,  or  fi*om  metastasis.     Orchitis  is 
frequently  met  with  as  a  symptom  of  "mumps,"  but  the  relation  between 
B  these  two  processes  is  not  understood. 

The  symptoms  are  enlargement  of  the  organ,  with  pain  nsually  in- 
tense.    The  swelling  is  slow  on  account  of  the  givat  resistance  offei-ed 
Bby  the  tunica  jUbuginea.    The  skin  over  the  organ  is  tense  and  reddened, 
and  at  times  a?dematous,  especially  when  an  epididymitis  precedes  the 
intianimatory  process  in  the  testicle. 

■  In  severe  causes  gangrene  may  ensue,  and  the  tunica  vaginalis  and 
scrotal   walls   m:iy  l>ecome   involved.     In   mihl   cases   the  jmihological 

•changes  are  chiefly  hyperajmia  and  the  formation  of  a  limited  amount  of 
embryonic  tissue  along  the  blood-vessels  and  in  the  connective-tissue 
septa  of  this  ()rg:iu.  In  the  severer  forms  this  process  is  greatly  exag- 
^gerated,  and  as  a  result  of  the  extensive  hyperplasia  the  circuhition  is 
^arrested,  and  death  of  the  tubular  structure  ensues.  Or,  if  gangrene 
d*>es  not  occur,  atrophy  of  the  se<^i*etory  api^aratus  follows  as  a  result 
of  contraction  of  the  products  of  inflammation.  In  some  instances  the 
swf*lHng  subsides,  leaving  no  marked  changes  in  the  organ. 

■  The  prognosis  is  in  exact  relation  to  the  symptoms.     Mild  ca.ses, 
^especiidly  in  the  forms  occurring  with  urethral  epididymitis,  generally 

terminate  in  one  ur  two  weeks  in  recovery  and  restoration  of  the  organ 
to  its  normal  condition.  In  cases  wliere  the  symptrttns  are  severe  frana 
the  start,  the  prognosis  is  gmve  unless  early  relief  is  afforded,  and  even 
then  it  is  not  always  favorable. 

Trfalment. — Rest  in  the  dorsal  decubitus  should  bt«  insisted  upon  in 
fev<*n  the  mildest  castas,  for  not  infrequently  dangerous  orchitis  ia  pro- 
evoked  by  neglect  of  this  precaution. 
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The  position  of  the  testicle  should  lie  elevated,  as  in  epididymitis. 
The  local  application  of  cold  is  grateful  and  advanlagfjons  in  most  cases. 
The  organ  1%  however,  so  sensitive  that  no  pi-essare  is  tolerated.  This 
can  be  obviated  by  making  a  ring  of  cloths  wRipi)ed  around  a  small 
hoop,  leaving  a  lumen  Im'ge  enough  to  include  the  scrotum  and  ptrnia. 
The  ice-bag  is  laid  upon  this  ring,  which  pi-events  any  pressun;  upon  the 
iniiamed  organ, 

AVhen  the  effusion  is  rapid,  causing  dangerous  tension  of  the  fibrous 
capsule,  surgical  intei-ferenre  is  impcnnive. 

The  operation  consists  in  seizing  the  organ  with  the  left  band,  so  as 
to  render  it  steady  and  the  skin  tense,  punctuiing  the  scrotum  and  pa- 
rietal layer  of  the  tunica  vaginalis  testis,  and  thus  subcutaueoiisly  makiiiR 
a  series  of  incisions  thniugh  tlie  tunica  albuginea  on  its  anterior  and 
antero-Iateral  aspects.  The  incisions  should  be  about  half  an  inch  in 
length,  and  are  much  pi-eferable  to  simple  pnuctnre. 

The  danger  of  hernia  testis  does  not  contraindicate  this  procedure. 

Chronic,  orchitis,  not  due  to  syphilis,  is  comparatively  rare.  When 
it  occurs,  it  usually  follows  an  acute  inflammation.  The  pathological 
change  consists  in  a  thickening  of  the  tunica  albuginea  and  of  the  con- 
nective-tissue septa.  Kmbryonic  cells,  collected  in  groups  or  nesta,  in 
various  stages  of  develojiment,  are  ci-owded  along  and  around  the  blood- 
vessels and  seminiferous  tubules,  ns  well  as  scattered  about  in  the  inter- 
tubular  spaces.  As  the  pmcess  continues,  the  tubules  disapi>car  under 
the  pressure  of  the  new  inflammation- tissue.  In  a  certain  proportion  of 
c^ses  cysts  form  in  the  following  manner:  The  periphend  cells  of  one  or 
more  foci  of  the  embryonic  tissue  orgjinize  into  connective  tissue  and  aid 
in  forming  the  investing  capsule.  The  cells  within  this  new  capsule  un- 
dergo granular  metamorphosis,  and  later  liquefaction,  by  absorption  of 
fluid  from  the  surroundir»g  vessels.  In  other  cases  foci  of  su]ipupation 
(multiple  abscess  of  the  testicle)  may  remain  from  an  acute  inflammation 
and  be  present  in  chronic  orchitis  long  after  the  acute  8ympt4>nis  have 
subside<l.  The  contents  of  these  foci  may  alst>  undergo  caseous  degaik- 
eration. 

The  symptoms  of  cTironic  orchitis  are  those  of  progressivp  enlarge- 
ment of  this  organ.  In  some  instances  pain  is  wanting,  in  others  it  is 
presents  though  less  intense  than  in  the  acute  form,  while  in  a  third  cate- 
gory may  be  classed  cases  of  chi-onic  orchitis  with  intercurrent  attacks 
of  acute  inflammation  and  the  accompanying  exacerbations  of  jwiin. 
Tlie  organ  varies  in  size  fri)m  two  to  four  or  five  inches  in  its  greatest 
diameter.  Murli  annoyance  is  occasioned  in  the  lai^ger  tumors  by  ihe 
dragging  upon  the  cord. 

The  dfaz/nosis  is  between  hydrocele  of  the  tunica  vaginalis,  inflam- 
mation of  the  walls  of  this  cavity,  with  exudation  and  thickening  and 
adhesion  to  the  testicle,  sypliilitic  orchitis,  and  tuberculosis  testis.  Hy» 
dn>cele  is  easily  excluded  by  fluctuation,  translucency,  and  aspiration, 
la  periorchitis  with  exudation  and  adhesions,  differentiation  will  at  tiroes 
be  difficult.  The  obliteration  of  the  cavity  of  the  tunica  vaginalis  renders 
the  superflclal  tissues  less  freely  movable  upon  the  body  of  the  testis. 
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In  orchitis  the  surface  of  the  enlargement  is  smooth,  Bpherical,  and  of 
like  consistence  at  all  points ;  often  in  pieriorchitis  ridges  of  new  tissue 
can  he  made  out ;  th*^re  are  soft  spots  or  depressions  which  can  be  recog- 
nized by  careful  palpation. 

If  syphilitic  orchitis  is  suspected  (even  if  the  history  of  this  disease  is 
denied),  it  will  be  advisable  to  administer  the  protoiodide  of  mercury  and 
the  iodide  of  potassium  for  several  weeks.  The  marked  diminution  of 
the  tumor  will  be  confirmatory  of  the  suspicion  of  the  syphilitic  dys- 
crasia.  The  extraordinary  weight  of  a  syphilitic  testicle  should  be  borne 
in  mind. 

Tuberculosis  testis  is  usually  preceded  by  the  deposit  of  tul>ei'cul(»us 
matter  in  the  epididymis.  Pain  in  this  affection  is  insi«rniticant  and  en- 
tirely disproportionate  to  the  rapidity  of  the  infiltration  and  enlarge- 
ment. Moreover,  orchitis  and  epididymitis  may  usuiilly  l>e  tniced  to 
some  direct  and  exciting  cause  which  is  absent  in  tubercular  disease. 

The  indications  in  treatment  are,  first  of  all^  to  remove  every  cause 
of  irritation,  to  keep  up  the  tone  of  the  system  by  judicious  feeding 
and  medication,  and  to  support  the  heavy  organ  by  suspension.  When 
these  measures  fail  to  arrest  the  disea.se,  or  when  the  pain  becomes  so 
great  that  the  jmtient's  comfort  is  interfered  with,  or  when  tlie  disinte- 
gration of  the  organ  is  threatened,  castration  may  lie  entertained.  Be- 
fore carrying  out  such  an  extreme  measure,  the  precaution  should  be 
taken  to  explore  the  organ  tlii*ongh  an  incision  in  the  scrotum,  in  order 
to  determine  its  exact  condition  before  removing  it. 

Tuberculosis  of  the  Testicle  and  Epidiflt/viis. — Tnie  miliary  tuber- 
culosis of  the  testicle  and  epididymis  is  comparatively  rare.  Many  cases 
which  have  been  recorded  as  tulwrculosis  must,  upon  analysis,  l)e  classed 
with  a  non-tubercular  inflammation,  the  embryonic  tissue  of  which  has 
tindergone  caseous  degeneration. 

Tubercular  disea.se  of  the  testicle  alone  is  the  exception.  The  epi- 
didymis is  usually  first  invaded,  and  from  this  point  the  new  tissue 
spreads  into  the  testicle,  and  not  infrequently  along  the  vas  deferens  to 
the  seminal  vesicles,  as  well  as  to  the  tunica  funiculi  and  tunica  vagi- 
nalis testis. 

While  it  may  be  slow  in  some  instances,  as  a  rule  the  invjifflon  s 
rapid,  otTCupyins  from  two  to  eight  weeks  in  a  general  infiltrati<m  of 
both  organs.  The  symptoms  are,  up(m  the  whole,  obscure.  One  point 
of  greiit  diagnostic  value  is  that  the  pain  is  entirely  disproi>ortionate  to 
the  rapidity  and  extent  of  the  tumefaction.  In  simple  orchitis  and  epi- 
didymitis, pain  is  extreme  and  pressure  unbearable.  In  tubercular  or- 
chitis pain  is,  as  a  rule,  slight,  and  may  not  be  present  at  all.  In  a 
certain  proportion  of  cases  there  will  be  sudden  and  recurring  exacer- 
bations of  pain,  indiciiting  a  circumscribed  acute  orchitis,  the  result  of 
irritation  from  the  presence  of  the  cell-elements  of  the  tubt*rcular  pro- 
cess. I'lcenxtion  and  the  formation  of  fistubc  occur  in  a  certain  pr«)|>or- 
tion  of  cases. 

In  simple  orchitis  and  epididymitis,  the  cord  is  not  involved,  while 
not  infrequently  in  tuberculosis  the  de|>osit  rapidly  travels  along  the 
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vas  deferens.     Grasped  between  the  lingers,  the  tnbei-cnlar  organ  is  Mt 
to  l>e  hard,  and  its  siu-fare  uneven  and  nodular. 

The  initial  morbiil  i-hange  is  the  deposit  aronnd  the  seminiferous  j 
tnl>es  of  clusters  or  nests  of  lymphoid  cells.    Within  the  tithes  the  endo. 
thelia  are  thickened  and  undergoing  granular  or  caseous  metamorphijsis.  I 
Later,  the  connective- tissue  septa  become  infiltrated  with  the  new  ceils.] 
The  process  ends  in  cotnpi-essiouand  destruction  more  or  less  complete  of' 
the  tubules.     The  centers  of  these  clusters  of  c^Us  farthest  removed  frrtui 
the  vascular  network  undergo  gi-anular  or  caseous  metamorjihosis,  foira- 
ing  at  tiuies  cyst-like  caverns,  or  at  otlier  times  abscesses  and  fistula?. 

Treatment. — The  prognosis  of  tul>ercular  disease  of  these  organs  is 
so  grave  that  when  an  early  diagnosis  can  be  made  out.  extirpaliiumf 
the  diseasetl  tissues  should  be  considered.  If  only  one  side  is  involveil, 
aud  the  other  organ  is  fully  developed,  there  should  be  no  hesitation  in 
advising  the  operation  of  castration. 

AVhen  the  dij^^nosis  is  doui>tf  ul»  it  will  be  wise  to  keep  the  patient 
under  cfiastant  observation,  with  especial  regard  to  the  advance  of  the 
disease  along  the  cord,  and  when  this  is  evident,  and  when  there  is  no 
positive  evidence  of  tubercular  deposits  elsewhere,  extirpation  is  indi- 
cated in  orrler  to  prevent  invasion  of  the  prostate  and  general  disserui- 
nation.  When  both  organs  are  involved,  the  question  of  complete 
ti-ation  is  one  of  donbtful  propriety. 

Biuhondromo,  of  tlie  testicle  is  not  altogether  infrequent.  It  occurs 
most  often  after  injury.  While  it  is  prone  to  originate  in  the  oi^m,  it 
may  spread  from  the  epididymis  to  the  testicle.  The  volume  of  the  orgiin 
vaiies,  at  times  reaching  a  large  size.  pjnchondix>ma  testis,  as  with  al- 
mast  all  f<trms  of  neoplasm  seated  in  this  structure,  is  ajjt  to  undeigu 
cystic  degeneration. 

The  diagnosis  must  be  baaed  upon  the  hard,  ehistic  feel  peculiar  t^ 
this  form  of  tumor. 

The  Ireutnient  is  either  ex|)ectant  or  operative^  a.s  cir**umstnnres  inaT 
demand.  Castration  is  indicated  when  the  <U8ease  is  unilateral,  and 
when  the  size  of  the  tumor  is  such  that  the  function  of  the  opposite  oigan 
is  threatened. 

Adenoma  testis  occurs  cliiefly  from  the  twentieth  to  the  fortieth  y« 
of  life.     It  has  so  far  not  been  observed  during  childhood.  

The  development  of  the  tumor  is  usually  rapid,  attaining  a  diametpr 
of  tliree  or  four  inches  or  more.  Only  one  organ  is  usually  affected. 
Pain  is  not  a  prominent  symptom  in  the  earlier  history  of  this  neo- 
jdasni,  but,  after  the  growth  attains  a  sufficient  bulk,  it  causes  more  or 
loss  puiu  by  pressure  and  weight.  To  the  touch  it  is  soft  and  compres- 
sible. The  formation  of  cysts  in  various  portions  of  tlie  neoplasm  is_ 
frequent  (cysto-adenoma)  (Fig.  604). 

Under  the  microscope  the  epithelia  of  the  seminiferous  tubules 
seen  to  be  swollen,  while  their  caliber  is  more  or  less  completely  oc*clud(id_ 
with  the  round  cells  of  the  new  (atlenoid)  tissue. 

The  profjTiosh  is  not  favorjd)le.  and  the  i^hiffiimia  diiflcult.  Since  t| 
functioti  of  the  organ  is  wholly  impiiii'ed,  and  since  the  rapid  devek 
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inent  of  the  tumor  is  of  itself  an  indifation  of  the  gravity  of  the  lesion, 

the  matter  of  exact  recognition  of  atlenonia  is  not  important.     In  all  of 

these  mpid  and  threatening  neoplasms,  especially  when  a  sin>;le  testicle 

'  or  epididymis  is  invnlve<l,  tlie  safest 

L  /'/  //  course  is  in  early  and  prompt  ex- 

^■M  y^  //  cision. 

^^B  ^^j^gj^gBateT  K  Varrinoma. — Botli  scirrhus  and 

^^H      y^^^SK!^^^3^Y^:  medullary  cancer  may  develop  pri- 

^^V  /^^^'^^ic^P^flyy  Xj \  marily  In  the  testicle  or  epididymis. 

^^»/^^^^  \JFyhilJ'\^Y  '^^'^  encephaloid  variety  is  most  fre- 

m    /iv^^^^^  CtSf'w^   ^W^^  quently   encountered.      The  micro- 

I       ir>.  — ^N^S)r^.H  JP-*A-^  ,.  iJB'  scopiral  characters  of  these  different 

varieties  of  cancer  will  be  given  in 
the  chapter  on  tamoi-s. 

Cai-ciniima  of  the  testis  is  apt  to 
occnr  aliont  the  age  of  puberty,  al- 
thtmgh  it  may  be  met  with  later  in 
life.   One  organ  is  affected  as  a  rule. 
It  is  more  ajit  to  begin  in  the  tes- 
ticle than  in  the  epididynns.    In  the 
early  stages  of  the  development  can- 
cer (tf  (lie  testes  is  not  painful,  but 
as  the  disease  advances  the  suffer- 
ing may  be  intense.     Karly  removal 
offers  the  only  hope  of  cure,  and 
this,  unfortnnat+dy,  is  not  great. 
Sarcoma  testis  occurs  at  all  ages,  but  Is  chiefly  confined  to  childhood 
and  early  manhooth     Following  the  general  law  of  sarcomata,  that,  of 
the  testicle  is  rapid  in  growth,  attaining  at  times  an  enormous  size.    This 
is  one  of  the  chief  diagnostic  i>oiiit3  of  this  tumor,  wliich  is  hard,  usually 
pyrifnnn  in  shax)e,  and  of  comparatively  smooth  contour.     Castration 
L  offers  the  only  hope  of  ivlief. 

I        It  will  be  seen  from  the  foregoing  that  accurate  diagnosis  of  the  ra- 

I  nous  neoplasms  which  develop  in  the  testicle  is  <Ufficult  and  of  ten  ira- 

P  possible.     Almost  all  of  these  morbid  processes  lead  to  destruction  of 

tlie  organ  and  loss  of  function,  and  immediiitely  or  remotely  threaten 

the  life  of  the  individual. 

I  Thus  tnbHrculosis,  jidi*noma,  carcinoma,  and  sarcoma  tnay  be  dnssed 
as  malignant.  lOnchondromii,  although  not  inirinsically  malignant,  leads 
lo  loss  of  function,  ami  in  this  parlicuhir  justifies  operative  interference. 
The  same  applies  with  greal**r  force  lo  cystic  degenenition  of  this  organ, 
k  since  cysts  often  develop  in  malignant  neoplasms  of  the  testicle.  In  vit'w 
of  these  facts,  when  only  a  single  organ  is  involve<l,  it  will  be  advisable 
in  the  early  history  of  any  neoplasm  of  this  orgjin  to  consider  the  pro- 
I      priety  of  castration. 

P  Tlie  operation  is  thus  performed  :  Shave  the  scrotum  and  pubes,  and 
make  an  incision  extending  from  the  external  abdominal  ring  ahmg  the 
anterior  siirface  of  the  cord  and  testicle  to  the  base  of  the  scrotum. 


Fio.  844. — Cmtit'  ilefff^neratiuii  uf  lulcnaiiut  of  tbe 
tait&cUi  io>tUMiilcuoiu»).    (Alter  Koctivr.) 
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\\Tien  the  morbid  process  involves  the  sci*otal  tissues,  and  even  wlien 
there  is  a  suspicion  of  involvement,  the  primaiy  incision  should  bei'ar- 
ried  well  away  fi*om  the  suspected  tissue  into  the  healthy  structures. 

Two  points  of  importance  are  suggested  in  the  removal  of  this  organ. 
The  fii*st  is  to  make  an  incision  into  the  mass  in  order  to  dear  up  the 
diagn<xsis ;  the  second  is  to  secure  the  vessels  by  the  ligature  applied 
near  the  external  ring,  and  thus  prevent  the  danger  of  forcing  septic  or 
metastatic  matter  in  the  lymph  channels  or  vessels  letiding  toward  the 
center.  The  etml  should  be  exj>osed  at  the  ring,  the  vas  deferens  i»> 
lut«d,  and  a  large,  double  catgut  ligature  thrown  around  so  as  to  include 
the  entire  coi'd  except  the  vas  deferens.  This  is  twisted  around  the  cord 
while  the  explonitory  incision  is  being  made,  and,  if  the  diagnosis  is 
conftrmwl,  the  catgut  Is  tied  and  the  cord  divided  between  the  two  Uga^ 
tures.  The  diseased  organ  is  then  dissected  out,  the  hiemorrhage  ar- 
rested, a  drainage-tube  introduced,  and  the  wound  closed  with  ratunit 
stuuix's.  A  single  dressing  will  usually  sutiice.  When  the  vas  deferens 
is  divided,  the  accompanying  artery  will  have  to  be  sepanitely  tied. 

JfalpoftUion. — One  or  both  of  these  organs  may  be  absent  frfun  the 
normal  position  in  the  scrotal  sac.  The  de.scent  from  the  abdominal 
c^avity  may  be  prevented  by  nan-owing  or  closure  of  the  inguinal  rings, 
or  the  inner  ring  miiy  be  passed,  the  testicle  being  airested  at  the  outer 
opening,  and  thus  imprisoned  in  the  canal;  or,  passing  both  rings,  it 
may  lodge  beneath  the  skin  near  the  pubic  crest,  or  in  the  j>erinjpum  or 
groin.  Occasionally  the  testicle  remains  entirely  within  the  abdominal 
cavity.  Another  mre  form  of  malposition  is  when  the  oi^an  is  turned 
obliquely  or  crosswise  in  the  scrotum. 

Misplace<l  testicle  does  not  usually  give  rise  to  great  inconvenience 
until  the  approach  of  puberty,  when  its  normal  development  is  inter- 
fered with  by  compression.  If  it  is  lodged  in  the  inguinal  canaK  where 
it  is  acted  upon  by  muscular  cfrntniction,  it  may  cause  pain  at  an  earlier 
period.  The  descent  of  a  hernia  upon  a  testicle  thus  imprisoned  giri*s 
rise  to  considerable  anmtyance.  An  impri.soned  testicle  is  occasionally 
the  seat  of  a  neoplasm.  The  symptoms  are  those  of  pain,  neuralgic  in 
character,  and  the  diagnosis  must  depend  upon  the  absence  of  the  nriran 
from  its  normal  place  and  its  recognition  in  the  i>osition  of  the  abnormal 
swelling. 

Misplaced  testicle  requires  no  special  ti*earment  until  it  l)ecomes  a 
source  of  inconvenience  or  annoyance,  or  is  the  seat  of  srime  new  fori 
tion.    Extirpation  is  then  demanded. 

Supernumerary  testicle  does  not  occur.  In  sevend  instances  a  cyst  W 
other  neoplasm  has  been  mistaken  for  an  extra  organ. 
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Dlseases  of  the  Female  OnnAXs  op  GEXERATioy  demanding 

Abdominal  Sectiox. 

JTysterofomy  and  Ilystereciomy, — Hysterotomy^  or  cutting  into  the 
uterus  for  the  extractiim  rif  the  fn?tus  from  the  living  mother,  is  an  op- 
eration which  has  been  greatly  i>erfected  within  the  last  few  years. 
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chiefly  owing  to  the  labors  of  Saenger  and  Leopold,  It  is  indicated  when 
It  full  term,  labor  having  begun,  it  is  found  impossible,  on  account  of 
infiurmountable  dispropurrion  between  the  diameters  of  the  pelvic  outlet 
ad  Ihe  child,  to  etfect  delivery  by  the  vagina.  When  this  condition  is 
eridt-nt^  proceed  as  rajjidly  as  possible  in  the  following  manner: 

If  the  membranes  are  not  already  ruptured,  break  them.  Disinfect 
the  vagina  and  genitals  with  sublimate  solution,  1  to  3500.  Prepare  the 
abdomen  as  for  an  ovariotomy,  and  make  a  long  abdominiil  incision, 
wotrtilling  all  bleeding  with  catgut  Jigiitures  as  the  operati<m  procee<ls, 
Ilaring  entered  the  abdominal  cavity  and  made  the  oj>ening  large 
eaou^h.  place  three  or  four  silk  sutures  at  the  upper  end  of  the  wound 
in  order  to  narrow  the  opening  as  soon  as  the  uterus  is  dmw^n  out  of 
the  incision,  thus  avoiding  extrusion  of  the  iutt^stines,  Di-ag  the  uterus 
outside  the  abdominal  cavitj',  and  close  the  upper  portion  of  the  wound 
by  lightening  the  sutures  already  in  position.  If  the  intestines  should 
be  pMiruded,  protect  them  with  warm  towels  wrung  out  of  Thiersch's 
wlution,  oud  beneath  the  uterus  pass  a  piece  of  rubber  cloth,  disinfected 
in  the  same  solution,  to  protect  the  abdominal  cavity  from  the  entrance 
of  WfHjd.  Art)und  the  cervix  uteri  pass  a  stout  piece  of  elastic  tubing, 
tnd  draw  it  tight.  Immediately  incise  the  uterus  in  the  median  line 
Md  in  its  long  uxis,  limiting  the  incision  Indow  to  the  peritoneal  retlec- 
tion,  thus  avoiding  the  large  circular  sinuses  about  the  os  internum,  and 
exteading  it  upward  if  necessary.  Remove  the  child,  and  hand  it  to  an 
assisuint  to  resuscititte.  The  uterus  will  now  usually  ronti-act.  Intro- 
Jflce  the  hand  into  the  uterus  and  remove  the  placenta.  The  uterine 
Bprity  is  ^^  be  next  disinfected  with  a  l-to-5000  sublimate  solution.  Un- 
»8S  the  cervical  canal  is  widely  dilated  (and  this  should  be  ascertained 
before  the  ojieration),  the  use  of  a  utero-vaginal  drainage-tube  is  indi- 
cated, and  this  hitter  mu.st  l)e  of  stiff  rubber.  The  next  step  in  the 
operation  is  the  insertion  of  the  sutures  in  the  wall  of  the  uterus.  First 
ttcwtain  whether  the  peritoneal  covering  of  this  organ  is  sutficiently 


■  Seroaa. 


iMwcuUria. 


,  Hucona, 


9. — Piitiirrw  in  Ctc^iivan  srcrion.  Muih'xl  or  mmu 
ttltr  hvj>i4>rnt^iiijr.  u,  Thp  pt-ritoiu'nl  i^<vcriiiz  uiMut-tcnl  up  ainna  tlic  imIja  nr  Lhc  inoinion  ar.d  in- 
tcru^l'by  ttii<  etairvt  *uuin'.  ortcr  the  oKthtid  of  Lcmitert.  t,  Tlic  muM-ulur  vutwULOtfc,  witii  ib« 
nlvvr-wira  tutura  pUMsd  tliroujrh.    f,  Otodua.    (Dnwn  by  Dr.  W.  B.  I'ryor.) 

movable  to  allow  it  to  l>e  folded  in  l)etween  the  sides  of  the  incision. 
If  nee<l  be,  dissect  it  up  from  its  attachment  to  the  muscular  fibet^ja 
slight  distance.     The  x>eritonieum  is  next  folded  in  between  the  lips  of 
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the  wound,  and  the  deep  sutnres  are  passed  (Pig.  665).     These  shotilii 
be  of  silver  wire,  because  they  are  cleaner  and  hold  more  unyieldingly 
than  silk.     They  should  be  close  enough  to  control  hremonhaj^^e  mid 
8e<Mire  accurate  adjustment  of  the  sides  of  tlie  wound.     They  !*huiiltl 
enter  the  peritoneal  covering?  about  half  an  inch  from  the  edge  of  ihe 
wound,  and  pass  through  it  and  the  muscular  wall  to  the  dei-itlaa, 
which  must  not  l>e  included  in  the  suture  ;  then  acn>ss  to  the  other  sule 
thnmgh  the  muscular  and  semus  coats.     Afler  twisting  the  silver  su- 
tures, the  superficial  sutures  of  tine  silk  are  introduced.     These  nreto 
l)e  from  twenty  to  thirty  in  numl»er,  and  are  emphjyed  to  secure  iierfeot 
coaptation  of  the  serous  edges  of  the  incision.    Tliey  are  introdnred  in 
the  same  way  as  Lembert's  suture  of  the  intestine.     Lastly  the  twiiited^ 
silver  wires  are  cut  off  about  one-haif  inch  from  the  level  of  the  inciaion^H 
in  the  uterus,  and  the  ends  turned  down  parallel  with  the  surface  of  this     ' 
origan. 

The  incision  in  the  abdominal  wall  is  closed,  as  after  ovariotomy. 
There  are  certain  conditions  which  can  only  be  determined  by  insptio- 
tiou  throuj^h  the  incision  in  the  abdominal  wall  which  may  cnntniindi- 
cate  the  operation  just  given,  and  necessitate  a  modified  proceduiv. 

If  the  patient  has  l>eon  long  in  labor,  and  considerable  rime  has 
elapsed  after  the  uiembranes  have  ruptured;  if  there  is  a  putrid  dis- 
charge from  the  vagina;  if  the  symptoms  of  septic  fever  are  ju'esent, 
with  the  perimetrium  dulled  and  adherent  to  the  muscular  wall  of  the 
uterus,  Porro'soperjition— amputation  of  the  uterus  at  the  os  internum— 
is  indicated.  If  malignant  disease  of  the  cervix  is  present,  Fivund's 
operation  is  to  be  preferred.  If  the  pregnant  uterus  lie  the  seat  of  a 
tibro-myomn,  and  so  situated  as  to  render  delivery  impossible,  or  if  a 
rupture  of  the  walls  of  the  utenis  hns  oceurivd.  which  is  so  ragge*!  in 
outline  that  it  can  not  be  sutured,  Purro's  operation  is  indicated.  Tlie 
objects  aimed  at  in  all  operations  for  the  artificial  delivery  of  children 
at  term  are,  preservation  of  the  mother's  life  and  future  health,  with, 
if  possible,  the  non-mutilation  of  her  generative  organs  a tul  the  delivery 
of  a  living  child.* 

Porro^n  Opera/ inn  ■f~Iff/.sferec(o/n?/  durhirf  Pr(f;nnncif,—T\\*'  abdom- 
inal incision  is  similar  to  that  just  given.  It  must  not  beoverhKiUed  that 
the  bladder  is  high  up  and  in  good  part  uncovered  by  the  xieritonieam. 
As  soon  as  the  uteru.s  is  exposed  it  should  be  diviwu  out  of  the  abdi»men. 
Place  around  the  cervix  a  large  piece  of  rubber  tubing  if  an  ecraseur  ur 
clamp  is  to  be  used ;  or  a  rubber  ligature,  if  that  is  to  be  permanent.  Pro- 
tect the  inteslineswith  warm  towels  wet  in  Thiei-scb's  solution.  Under 
the  uterus  and  over  the  abdominal  incisirm  spread  a  large  jiiece  of  ridiber 
cloth,  protecting  the  peritoneal  cavity  from  the  entrance  into  it  of  blood, 
etc.  Tighten  the  rubber  ligature  around  the  cenix,  and  immediately  in- 
cise the  uterus  and  rapidly  extract  the  child.  The  incision  in  the  nterufl 
may  be  made  in  any  direction  convenient.     The  next  step  is  to  cut  off 

*  At  regards  eUtirtica,  Saenger  gtves  tblrty  CtPsarMO  sections  performed  as  AbnT«  de- 
aoribed,  witfi  »  tnortalUy  of  20"7  per  cent, 

t  The  iiiorudtt;  after  Uiia  operation  is  greAtor  than  thnt  after  hysterotomy. 
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the  uterus  close  to  the  ligature.  Carette  out  the  cervical  canal,  or  burn 
it  and  the  stump  with  the  cautery.  Cleanse  the  peritoneal  sac  of  blood 
and  serum.  See  tliat  no  blood  baa  collected  between  tlie  cervix  and 
pubes.  Transfix  the  stump  with  long  steel  pins  just  above  the  ligatui-e, 
and  otherwise  treat  the  stump  as  should  be  done  after  hysterectomy  for 
fihroniyomata.  The  di'ainaKO-tul>e  (see  Fi^.  667)  should  be  employed  in 
all  these  cjises,  as  a  guarantee  against  i>eritonitis  and  sepsis.  Tlie  slump 
should  lie  dusted  with  iodoform,  as  heretofore  directed. 

Freuii(Vs  Operation. — Removal  of  the  uterus  for  malignant  disease 
of  tills  orgjin  is  thus  performed  :  The  patient  is  prepared  as  for  an  ovari- 
otomy. The  vagina  is  cleansed  and  rendered  aseptic.  The  abdomen  is 
opened,  the  utenis  found  and  di-awn  np  to  the  incision.  It  is  then  pulled 
to  one  side  and  the  broad  ligament  of  the  opposite  side  ligated  in  such  a 
way  that  the  ovarian  artery,  Fallopian  tube,  and  round  ligament  ai*e  in- 
cluded in  the  gi-asp  of  the  ligacnre.  The  ligament  of  the  oilier  side  is  in 
the  same  way  tied  otf.  The  uterine  arteries  are  next  deligated  by  means 
of  a  ligature  passed  tlirougli  the  fornix  vaginrc.  If  it  l>e  desii-ed  to 
remove  the  entire  organ,  the  bladder  is  separated  fi*om  the  cervix,  and 
the  tissues  ai-ound  the  cervix  are  cut  through.  Fi-eund  «iriginally  left 
the  ligatures  long,  and  bn»uglit  them  out  of  the  vaginal  ojjening.  If  it  is 
desired  to  make  a  stump  of  the  cervix,  as  in  the  case  of  cancer  of  the 
fundus  uteri,  the  uterus  is  cut  off  just  above  the  utero-vagiual  junction, 
the  two  lips  of  the  cervix  brought  together  with  deej)  sutures,  the  peri- 
tonicum  carefidly  adjusted  over  them,  the  ligatures  cut  short,  and  the 
jwritoneal  cavity  closed. 

fftfsferecUtmy  for  the  Removal  of  Flhro-myomaia — Sohroedcr^ft  Op- 
eration,— After  opening  the  abdomen  the  uterus  and  tibroids  are  freed 
from  adhesions.  A  temjiorary  elastic  ligature  is  tied  around  the  cervix, 
and  the  tumors  and  uterus  cut  away,  leaving  the  slump  in  the  slmpe  of 
a  V.  The  blood-vessels  me  now  ligated  with  catgut  (Schroeder  does  not 
insist  upon  this),  and  the  sides  of  the  cone  brought  together  by  layers  of 
close  sutures  which  begin  at  the  bottom  of  the  cavity.  This  mode  of 
suturing  is  continued  until  the  top  is  reached,  when  the  i)eritona»um  is 
carefully  adjusted  over  the  stump  and  the  elastic  ligature  removed.  Or 
the  peflicle  may.  if  small,  be  tninsfixed,  ligated,  and  dropped.  The 
perifoneeum  is  cleansed  of  blood,  etc.,  and  the  abdomen  chi.sed.  If  the 
myoma  is  i>edunculated  and  the  uterus  itself  is  not  the  seat  of  multiple 
growths,  the  tumor  is  cut  off,  and  the  suturing  done  at  the  point  where 
the  tumor  grew.  Or,  if  the  tumor  is  se.ssile.  so  that  the  elastic  ligature 
can  not  be  employed,  it  is  advised  to  incise  the  capsule,  enucleate  the 
tumor,  and  bring  the  tlnps  together  as  above  directed.  Keith  and  Hegar 
have  the  sm.dlest  mortiility  after  hysterotomy,  and  it  is  their  custom  to 
treat  the  pedicle  by  the  extra-peritoneal  metho*i.  But  there  are  tuniora 
which  can  not  be  so  treatwl  ;  tlies^:"  Schroeder  enuch^ates  as  described. 

H If  uterectomy  for  Flhro-mymna  ;  the  Htump  tteing  hnmyht  out  at  the 
Wound  and  at t<iched  th fire.— Xitev  the  organ  is  exposed  and  all  adhe- 
sions tied  with  double  ligatiti-t^s  and  divided  between  these,  r)r  broken 
loose  wherc  the  double  ligature  can  not  be  utilized,   the  elastic  liga- 
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fure  shoiiUl  l^e  thrown  around  the  uterus  at  the  cervix,  the  mbl>er  pair- 
ing undf  r  the  ovaries  and  compressing  the  broad  ligament  agninjit  ih« 
cervix.  This  ligatui-e  is  drawn  tight  and  tied,  the  second  part  o(  ihe 
knot  being  over  a  coaree  silk  tbread.  When  the  hist  knot  of  the  eliisiic 
lig-aliire  is  made,  the  ailk  thread  is  tied  around  this  to  prevent  slipping. 

The  tibntid  \n  then  held  up  and  cut  olT  aVnive  the  ela>*ti4;  U>{uiiiiv. 
The  stump  is  next  graBpe<l  by  strong  forceps  and  trimmed.  Sutures  are 
then  jjassed,  tirst  through  the  parietal  peritonaeum  near  the  incisioD  and 
then  tlirongh  the  stump  below  the  ligature,  in  such  a  way  that  wbea 
drawn  tight  the  lower  part  of  the  incision  will  surround  the  stump  jasl 
below  the  ligature,  with  the  peritoneal  surface  of  the  incision  fasteDwl  to 
that  of  the  stump.  Steel  pins  or  skewers  should  be  pjissed  thron;jli  the 
stump  above  the  ligature.  The  sutures  around  the  stump  are  then  drawn 
tight,  the  wound  closed  as  after  ovariotomy,  the  stump  dusted  freely 
with  iodoform,  and  the  dressing  applied.  The  indic-ations  fur  p**lric 
drainage  will  l)e  the  same  as  after  an  ovariotomy.  The  cervical  caiml  in 
the  stump  should  be  curetted  before  passing  the  steel  pins  ;  otherwise,  a 
fistnloUH  opening  may  persist  through  the  vagina,  uterine  stump,  and 
the  line  of  incision.  Frequently  the  tibroid  is  attached  to  the  unen- 
larged  uterus,  and  has  a  narrow  pedicle.  In  such  a  case,  the  uterus  nod 
apltendages  ai-e  left,  and  the  new  growth  removed,  forming  the  stamp 
whei-e  the  tumor  joined  the  uterus. 

Sarffical  Diseases  of  the  FaXlopian  Tabes^8aJpin{fUis. — Inflamrou* 
tion  of  the  Fallopian  tubes  may  demand  surgical  interference  when  peri- 
tonitis is  pi*ecipitated,  or  when  from  occlusiim  of  one  or  both  outlet* "' 
this  organ  the  products  of  inflammation  are  retained,  and  the  tul)e  is  dis- 
tended, forming  a  cyst-like  tumor. 

The  most  prominent  symptom  of  salpingitis  is  pain.  When  peritoni- 
tis does  not  exist,  it  is  conlined  to  the  affected  side.  It  is  usually  ran- 
tinnous,  with  exacerbations  of  severity,  which  are  especially  markeil  jii*l 
before,  during,  and  after  the  menstrual  flow.  In  some  instances,  vliffl 
the  flow  is  established,  the  suffering  is  less  intense.  The  menstrual  dis- 
charge is,  as  a  rule,  increased  in  quantity.  Salpingitis,  in  the  ri'it 
majority  of  cases,  results  fmra  the  direct  extension  of  some  inflntnma- 
tory  process  from  the  uterus.  Endometritis  or  metritis  fi  allowing  p>Drt^ 
rha'a,  abortion,  normal  parturition,  or  that  resulting  from  a  chrotiio  Id- 
llanimation  due  to  malposition  of  this  organ  or  other  cause,  are  the  chief 
conditions  wliioli  precede  this  affection. 

By  direct  palpation  over  the  abdomen  of  the  affected  side,  it  willlw 
seen  that  the  muscles  of  this  side  are  abnormally  teuse,  ami  tliata«'iitP 
l)ain  is  present  conlined  to  a  limited  and  well-marked  area,  whidi 
coiTesiJonds  to  the  normal  position  of  the  tube.  In  the  vagina,  a  \^^' 
corrhcpal  discharge  is  usually  observed,  and  diligent  examination  will 
reveid  great  tenderness  near  the  cervix,  upon  the  side  involved-  Tb» 
uterus  may  l>e  normally  situated,  but  is  laterally  displaced  when  lli? 
tumor  is  at  all  large.  With  bimanual  examination,  often  nwessarj*  unJ'-r 
ether,  there  will  be  found  an  elastic,  if  not  fluctuating,  tumor,  sprindn- 
from  one  or  the  other  uterine  comu,  and  directly  attached  to  the  ut*?ru>; 
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perhaps  bnljaing  into  the  vagina;  sausa^shaped  when  nioderatelj*  large, 
bat  round  when  as  large  as  an  orange  ;  often  movable,  but  almost  always 
with  false  attai'hments.  This  tumor  may  be  but  a  part  of  a  general  inllani- 
niatory  mass  filling  up  the  pelvic  cavity  and  rendering  fluctuation  hard 
to  obt4»in.  In  such  a  case,  the  uterus  is  fixed  to  this  mass.  As  a  rule, 
the  tubf*  is  prolaj>3ed.  and  drags  with  it  the  ovary,  the  latter  being  exter- 
nal to  and  abtive  the  cyst.  In  nuiny  ciises  the  diagnosis  is  easy,  but  in 
others  it  is  difficult. 

Trealnient. — When  the  diagnosis  is  satisfactorily  determined^  and 
the  symptoms  are  urgent,  removal  l)y  abdominal  section  is  indicated. 
The  preparation  of  the  patient  and  for  the  operation  ai'e  the  same  as  for 
ovariotomy.  When  the  peritonaeum  is  opened,  the  tumor  may  be  dis- 
tinctly felt,  and  should  be  removed  without  rupture  of  the  cyst-wall 
when  this  is  possible.  Adhesions  to  the  neighboring  organs  will  be  found 
to  exist,  in  a  varying  degree,  in  all  cases.  Some  of  these,  which  are  vas- 
c?ilar  and  of  gofKl  size,  retpiii'e  to  be  tied  with  double  large-sized  catgut 
lig:itiires  and  divided,  while  others  maybe  torn  off.  The  silk  ligature 
should  be  passed  around  the  tube,  close  to  the  surface  of  the  uterus,  tied, 
and  the  ma.ss  removed.  The  stump  beyond  the  ligature  should  be  care- 
fully disinfected  and  seared  with  the  actual  cautery.  If  rupture  should 
occur,  or  if  there  is  a  considerable  amount  of  oozing,  the  Sims*s  drainage- 
tabe  shonld  be  used. 

The  Ornrieft. — Removal  of  the  ovaries  may  be  necessitated  on  account 
of — ^1,  cystic  degeneration  ;  2,  cirrhosis ;  3,  abscess ;  4,  cystic,  and  C,  solid 
tumors. 

In  cystic  degeneration  the  ovary  is  enlarged,  and  the  interior  of  the 
organ  is  filled  with  small  cysts  with  dense,  tibrous  ca])sules.  They  can 
in  some  cases  be  .'seen  throngh  the  investing  membrane,  and,  if  punct- 
ure<l,  will  give  exit  to  a  fluid  usually  clear,  but  at  times  brown,  or  even 
decidedly  stained  with  blood.  The  tumor  is  elastic  to  the  touch,  usually 
spherical,  and  rarely  attaining  as  much  as  a  diameter  of  two  inches. 
The  fimbriated  extremity  of  tlie  Fallopian  tube  is  often  adherent  to  the 
diseiused  ovary.  In  rare  instances  the  broad  ligament  and  tube  may 
surround  the  cystic  tumor.  The  left  organ  is  affected  more  fre<piently 
than  the  right,  for  the  same  reasons  as  given  for  the  more  frequent  oc- 
currence nf  varicocele  in  the  left  scrotum  (see  Vakicookle).  The  pa- 
thology of  this  affection  is  not  yet  definitely  settled. 

In  cirrhosis  the  ovaries  an;  usually  small,  and  have  a  furrowed  or 
withered  appearance ;  occasionally  they  are  found  nf>rnKil  in  size,  or  even 
slightly  enlarged.  The  normal  Graafian  follicles  are  entirely  destroyed 
in  well  marked  ca.ses. 

In  nun-e  recent  cirrhotic  disease  of  these  organs  the  cavities  of  the 
follicles  are  distended  with  a  bloody  fluid.  This  condition  is  almost 
always  due  to  a  connective-tis.sne  hyperplasia,  resulting  from  a  subacute 
inflammatory  process  in  the  ovary. 

In  ai)8cess  of  this  organ  it  is  eidarged,  and  may  contain  one  cnWty  or 
spvenil  sefnirate  collections  of  pus.  When  the  abscesses  are  small  and 
multiple,  the  groscj  appearances  of  the  organ  are  not  unlike  those  of  an 
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r  te^oeiation.  Sapparating  salpingitis  (or  pyo-salpinx) 
•vtra  abee«?;<s  of  the  ovary,  and,  in  rare  instances,  by 
■~s=-  X  r  ririt'a  ^aii  npture  of  the  contiguous  walls,  there  results  a 
!-^  -r-*-**  ii3s*.*-«i.  Milriple  extravasation  of  blood  may  occur  in  ab- 
-:*-?•  z  -zn^  inruL  tf  3»3C  p^Iieved  by  operation,  the  pus  may  eventually 
■21*^  Lii  *sir  rar  »U£a  "^e  tmiuu  bladder,  or  intestine.  Adhesions,  as  a 
-ut",    'r-'tr  '•-TTSM^a  Tib*  o^aLry  and  one  or  more  of  the  contiguous  organs, 

■^.  fii}0''.i..: — J.  r/jfT.'.  r 'itf'j^neration  and  cirrhosis^  dysraenon'hoea  is 

^»r  TE  ,-<■  -'i7iiimt*»i0  ■fTTLrcom.    It  is  more  severe  with  the  former,  but  is 

^fc-wr-  a.  Tie-  TrrUiCL'  rc-ATT.    The  pain  usually  precedes  the  menstrual 

n.>»  T-m.  1  -»**v  iinis*  7:  -wT^nl  days,  and  in  extreme  cases  may  continue 

rm    0^  ""^Tia  T  "Tte  i»fXk.    It  is  usually  referred  to  the  groin  of  the 

-if»»-ie«i.  -II if.  uid  ^«iiri?  :i*  painful  sensations  may  radiate  over  the  abdo- 

•urii  o^i.  j.-wn  ue  *sr**aun-.     Hysterical  convulsions  are  very  apt  to  be 

■i>-?*<*t'.   -z  a^i-  TUT**  *'-*cH  v-asesw  The  menstrual  flow  is  scanty  or  normal 

•1  .iip  i-v.  «::Ta  "Ut*   ."-iri?*  are  cirrhotic;  but  with  cystic  degeneration 

-►.  :%.M   >  ^-jtrrul"  aiLr-ad*»»l  and  luemorrhage  may  be  the  most  promi- 

■T'a'.     i.-'u    .ii::i?*«".is^  ^7-iipconi.    The  utenis  is  apt  to  be  slightly  above 

.^    -,  :r?ia_  -ct    T-ru  rb^  ovaries  in  cystic  degeneration,  and  somewhat 

>^Ksu*'i"  '■:.T*t    :i«v  mis  *re cirrhotic.    Xot  infrequently  retroversion 

^   .  -^^i-^-.v  ->  a  ^--nT-  OL  :'  cystic  ovary,  in  which  case  this  last-named 

^^>-u   -v  -i-  *t;rsr*:-     TVr  ^t^rus  is  commonly  free  and  movable,  unless 

tii«£n.  ■•  ""r"    T  .>■--"  iii"^  iis  occurred-    Tf  cystic,  the  ovary  is  easily 

.   ,    .  --.E      «   ;•  .«-i  :t  I>---xcui5's  pouch.     If  cirrhotic,  it  is  hard  to  find. 

•'  ir    ■   T—-,   — --.i-vsr.iri'.yr*  it  appears  that  cystic  degeneration  is  due 

.    .^,.     .     •  '•^:r:r:--::  rv  aotion  more  severe  than  that  which  leads  to 

,,..  ^^    _,  .   ^-   -i^r'  "-^Ti*  "ind  pelvic  hjematocele  more  often  accom- 

•      •      .^  >:::  ini  oirrhotic  ovaries  are  always  sensitive  to 

-  -  -  -:-rr  is  "<'.:ally  a  history  of  gonorrhu'a,  puerpenil 

....     ■        .-:  -v.i-:>.rri::u  '>ra  severe  attack  of  metritis  or  peri- 

^  i  -^.^sii^;;  ;..>^  small,  the  symptoms  do  n<)t  frreatly 

^      .       >;.•.*   .-Mrit^;;  but  when  at  all  large,  tlio  patient 

^   .  -  -  -c  :^     "-■■:*  i"*:'!"  in  the  pelvis  is  constant,  but  is 

-^,  .  -         -^     Kt:'-:'^:*^!  attacks  of  pelvic  ])eritonitis  follow 

iTv  is  *vTiverted  into  one  larire  abscess,  and 

,    ^  ■-  .     .-^    \  v.T-  rrha^i  is  not  a  constant  symptom,  and 

^  .. ..  •-    -Tr»"v^us  phenomena  observed  in   the  otlier 

.  ^   ^     ^..-         '.?*'»"?.  T>  the  affected  side  as  a  result  of  the 

^   ,  -     -.    .<;:/.'v  aiwmpanies  these  cases.     Tlie   lateral 

.    ^  ;*  T-vi.-hrxl  Mwn  when  the  abscess  is  large,  and 

-  ■    >    Ov'a.iT^v:.    The  abscess,  whether  large  or  small, 

V  rr>ss!<  of  intJamed  tissue  which  occujiies  tlie 

..   ..    N^  i       7h,»  ovary  is  enlarged  and  low  down.     As 

.    ;  x^  T:.'  ."•fien  iH^cur  alone,  and  as  the  sole  lesion 

...-.>  ^a^v  :?s*^rt^  the  symptoms  which  ai)i>ear  are  partly 
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dne  to  the  intercurrent  diseases— salpingitis,  hiematocele,  i>eritonitis,  etc. 
AVhen  an  ovarian  abscess  ruptures  into  the  peritoneal  cavity,  a  fatal 
geneml  peritonitis  is  the  result.  If  it  ttpens  into  the  vagina,  it  nsiially 
does  so  just  below  the  cervix  in  the  posterior  wall,  at  the  hottoni  of 
Douglas's  pouch,  where  the  vaginal  wall  is  thinnest, 

T'leatoiffit, — If  the  ovarian  abspt'ss  is  bnl  p:irt  of  a  pelvic  inflam- 
mation which  unites  together  rectum,  bladder,  uterus,  and  broad  liga- 
ment into  one  mass,  and  if  the  abscess  is  low  down,  fluctuation  being 
obtained  in  the  vaginal  iY>of,  it  m;ty  l)e  opened  per  vat/tnarti  and 
drained.  But  in  cases  of  i)elvic  abscess  it  is  better  to  try  to  remove 
them  by  abdominal  section.  Exploratory  incision  has  but  little  mor- 
tality. A  certain  and  positive  knowledge  of  the  condition  of  ihfi  parts 
in  these  cjiscs  can  be  ol>tained  by  abdominal  section  only,  and  by  it  only 
can  a  radical  cure  and  extiriKition  of  the  abscess  be  effected.  These  are 
the  most  difficult  cases  the  surgeon  has  to  dnal  with,  especially  \vhen 
associated  with  pyo-salpinx  or  hjematocele.  The  drainage-tube  should 
be  employed  whenever  rupture  of  tlio  abscess  occurs  in  the  efforts  at 
removal,  and  when  there  is  nnich  oozing  after  the  adhesions  are  broken 
up.  The  (Ji>eration  is  similar  in  it.s  technique,  to  that  of  ivniovid  nf  the 
tubes.  Cystic  and  cirrhotic  ovaries  are  to  l»e  removed  by  abdominal  sec- 
tion  when,  all  consen'ative  measures  having  failed,  the  patient's  health 
or  reason  is  aen<)usly  threatened.  The  objection  of  sterility  can  not  be 
maintained,  fnr  these  wmuen  are  already  sterile.  The  opemtion  may  also 
l>e  performetl  in  cases  of  acute  mania  and  epilepsy  which  appear  to  be 
due  to  ovarian  disease  and  which  are  incurable  by  other  means.  The 
opemtion  is  simple.  An  incision  hirge  enough  to  admit  two  lingers  is 
made  in  the  median  line.  The  lower  angle  of  this  wound  should  be 
alM>ut  two  inches  nbovo  the  os  pubis.  The  ovary  and  tube  are  frwd 
from  false  attachments,  brought  toward  the  incision,  autl  The  broad  liga- 
ment ti-ansfixed  close  to  the  uterus  uith  a  double  ligature.  The  ligatui^ea 
are  crossed — one  is  tied  above  the  tube  close  to  the  uterus,  the  other 
below  the  ovary  ;  the  tul>e  and  ovary  cut  otT,  and  the  ligatures  cut  short. 
The  abdominal  wound  is  closed  aa  heretofore  given.  Drainage  is  rarely 
indicated. 

Liirrie  Cf/stic  Tumors  of  the  Ovary  and  Broad  Ligaments.— Cystic 
tumoi*s  of  the  ovary  are  occasionally  unilocular.  In  the  vast  majority  of 
instances  they  are  multilocular.  The  pathology  and  pathogenesis  of  these 
ner)plasms  are  not  yet  delinitely  settled,  and,  since  a  discussion  of  the  ^'a- 
rious  theories  advanced  is  scarcely  permissible  in  a  text-book,  the  student 
is  referred  to  the  various  standard  works  upon  pathology. 

The  most  common  form  of  ovarian  tumor — the  i^ysf-adenoma — is  al- 
ways miiltilocular.  The  surface  of  such  a  tumor  is  glossy,  often  silver- 
white.  The  sac  is  usually  firm,  its  contents  being  a  thick  fluid,  with  a 
grayisli-brown  or  reddish  tint.  The  outline  of  the  cyst  may  be  i)erfectly 
symmetrical  and  round  ;  or  it  may  have  one  main  cyst,  and  numbers  of 
smaller  ones  s])ringing  from  it ;  or  two  or  three  cysts  of  nbont  equal  size 
may  constitute' the  entire  mass.  But^  be  the  shaiie  what  it  may,  second- 
ary cysts  will  always  be  found  in  some  x^a^'t  of  the  tumor.     At  one  or 
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more  pointa  the  cyst- wall  may  be  exceedingly  thin  or  softened  as  a  re- 
sult of  the  rui)liire  of  int^r-cystic  walls,  those  of  the  secondary  cyM? 
being  thinner  than  that  of  the  larger.  Softening  of  the  wall  may  al>o 
occur  when  the  neoplasm  is  malignant ;  or  as  a  result  of  interferenci* 
with  its  nutrition  from  twisting  of  the  pedicle ;  or  from  supimratiou 
in  the  cyst-wall.  In  exceptional  instances  in  old  cysts  there  stinii-- 
times  exists  a  communication  l>etween  tlie  cyst-cavity  and  the  Uivrel 
or  bladder  as  a  result  of  necrotic  changes  where  the  two  have  become 
adherent. 

In  size  cysto-adenomata  of  the  ovary  may  vary  fi*om  a  few  incites  in 
diameter  up  to  those  of  enormons  size,  weighing  many  pounds,  and 
filling  the  entire  abdomen.  The  veins  lie  both  sujierticially  as  distinct 
vessels  and  deeply  in  the  cyst-wall  as  sinuses;  the  arteries  are  more 
deeply  situated  and  are  large.  This  tumor  may  be  generally  adherent 
to  the  periton«>nm  and  other  organs  with  which  it  corners  in  contact,  or 
connected  at  various  points  by  isolated  bands.  In  rarer  iusianc«0  no 
adhesions  may  be  met  with.  The  pedicle  of  an  adeno-cyatoma  may  b« 
attached  to  both  sides  of  the  uterus^  two  distinct  tumors  havinitr  met  and 
coalesced.  At  times  the  tumor  derives  its  nourishment  from  bauds  lmj^ 
tag  it  to  the  al>dominal  parietes  or  viscera,  its  own  pedicle  having  been 
twisted  off. 

A  form  of  mnltilocular  cyst,  connected  with  the  ovary,  known  as 
^'^ukltan^kt/s  tumor,^  has  been  observed  in  a  few  instances.  It  consists 
of  n  series  of  cysts  containing  a  clear  fluid.  The  cysts  hang  in  btinrhcs 
and  are  connected  with  each  other  by  delicate  fibrous  bands.  The  entire 
mass  does  not  usually  reach  a  size  larger  than  the  fiat. 

Dermoid  cysts  are  not  altogether  infretiueut  in  tlie  ovary.  These  tu- 
mors have  thick  walls,  are  dark-colored,  are  filled  with  a  dnrk  fluid  io 
which  are  found  particles  of  hair,  teeth,  bone,  etc.  They  may  Ije  niid- 
tilocular,  or  they  may  contain  but  one  cyst. 

Hanging  from  the  fimbriated  extremity  of  the  Fallopian  tube,  or  just 
bant^ath  it,  is  also  found  a  small,  ihin-walled  cyst,  with  clear  c<tntents. 
called  by  some  the  **  hydatid  of  Moii^agni."  If  examined  capefully 
while  it  is  floated  in  clear  water,  it  will  be  seen  to  be  a  continuation  of 
the  hoiTzontal  tube  of  the  parov<irhivi. 

Cyst  of  the  Broad  Ligament, — There  is  also  met  with  a  cyst  of  con- 
8idend)le  size,  with  perfectly  clear  contents  and  very  thin  walls,  which  i* 
sometimes  pedunculated,  but  generally  with  a  broad  atta<-hmfiit  looafrtl 
either  upon  the  broad  ligament  or  the  uterus.  A  small  cyst  of  a  simi- 
lar nature  may  spring  from  the  covering  of  the  Falh>pian  tul>e  nml  '* 
pedunculated,  or  arise  just  beneath  the  Fallopian  timhria?,  and  be  eirbt-r 
sessile  or  pedunculated. 

Solid  T'uTwtJT-s.— Fibro-myomata  api>ear  as  smooth,  firm  Inwlies.  IM 
do  not,  as  a  rule,  contnuit  adhesions  with  neighboring  structures. 

Sarcomata  have  about  tlie  same  clinical  appearance,  except  when  very 
vascular,  in  which  state  they  are  softer  and  more  elastic  than  are  fibn>- 
myonuita.  Carcinomata  of  the  ovary  are  very  nodular,  and  when  ^ssp 
they  may  contain  one  or  more  cavities  in  their  interiors.    Sttondary 
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deposits  in  other  viscera  are  found  with  these  tumors.  The  symptoms 
of  all  solid  tumors  are  so  obscure  tliat  the  exact  character  of  any  of  these 
neoplasms  can  scarcely  be  determined,  excepting  by  mici*o»copic  exami- 
nation. 

Stfmptoms. — Tumors  of  the  ovary  are  usually  first  noticed  upon  one 
side  of  the  iielvis.  The  onlinary  cysto-adenoma  is  not  painful  until  it  is 
so  large  that  it  presses  upon  the  i>elvic  and  abdominal  viscem.  If  inflam- 
mation supervenes  from  any  cause,  pain  is  a  prominent  symptom.  Amen- 
orrhoja  i.s  the  rule,  altliough  in  a  certain  proportion  of  ruses  men- 
struation i.s  normal.  Menorrluigia  is  r.ire.  If  left  witliout  interference, 
pressure  upon  and  displacement  of  the  neighboring  viscera  is  the  rule, 
and,  if  peritonitis  does  not  ensue,  death  ultimately  i*esuU.y  fnini  jesthenia. 
Kot  infrequently  adhesions  are  formed  between  the  i)hiilder  and  the  neo- 
j)lasm  to  such  an  extent  that,  as  the  tumor  grows,  the  bladder  is  dragged 
ujiward  to  the  neighborhood  of  the  umbilicus.  In  large  tunn>!-s,  dysp- 
ncpa,  oedema  of  the  lower  extremities,  enlargement  of  ilie  superficial 
abdominal  veins,  and  nephritis  occur  as  a  result  of  pressure, 

Uix>n  examination,  it  is  usually  easy  to  detect  the  pre^ience  of  the 
tumor.  The  uterus  lies  in  front  of  the  cyst,  or  is  displaced  laterally  if 
the  tumor  be  large  enough  to  crowd  it  out  of  its  normal  position.  The 
nterus  is  not  increased  in  size,  and  is  movable  independently  of  the 
neoplasm.  The  latter  is  an  important  feature  in  differentiation,  and 
may  be  best  determined  vrith  the  aid  of  the  elevator  carried  into  the 
uterus.  When  the  cyst  is  lai^e,  the  uterus  is  dragged  high  u]i  and  fixed 
against  the  symphysis  pubis.  The  bladder  may  lie  over  tlie  front  of  the 
tumor  as  high  as  the  umbilicus.  But  when  the  tumor  is  so  large  as  to 
have  completely  risen  out  of  the  pelvis,  the  bladder  reaches,  even  when 
not  adherent  to  the  cyst*  a  point  somewhat  above  the  suprapubic  notch. 
The  enlargement  of  the  cyst  gives  to  the  abdomen  a  rotundity  not  seen 
with  distention  from  ascites  alone.  Ascites  commonly  coexists  with 
large  cysts.  If  not  large  and  non-adherent,  the  tumor  can  I>e  raised  out 
of  the  pelvis  without  the  uterus.  It  may  also  be  deprHs.sed  in  the  pelvis. 
When  the  secondary  cysts  are  large  and  prnject  from  the  surface  of  the 
main  cyst,  they  may  be  quite  readily  distinguished.  If  one  hand  is 
laid  tiat  upon  one  side  of  the  mass  and  the  other  side  is  givii-n  a  .shai'p 
tap  with  the  fingers,  the  fluid  character  of  the  contents  of  the  neoplasm 
may  be  easily  appreciated.  When  the  walls  uf  the  tumor  are  very  thick 
and  the  distention  marked,  fluctuation  may  not  be  felt. 

In  solid  ovarian  neoplasms  pain  is  a]*t  to  be  present  early  in  the 
history  of  the  growth,  and  the  general  health  of  the  patienfc  may  show 
signs  of  deterioration  bcfijre  there  is  any  marked  inci^ease  in  the  size  of 
the  tumor.    This  is  especially  true  of  malignant  new  formations. 

Fibro-myoma  of  the  ovary  is  so  oft^»n  associated  with  simihir  changes 
in  the  uterus  that  the  slight  menorrhagia  which  occasionally  accompanies 
these  cases  may  reasonably  be  ascribed  to  uterine  hyperplasia.  Upon 
abdominal  palpation,  with  vaginal  exploration,  a  hard  and  usujtlly  mov- 
able tumor  may  Iw  appreciated.  At  times  it  is  attached  to  the  surround- 
ing structui*e3  to  such  an  extent  that  mobility  is  absent.     The  uterus  is 
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not  enlarjfed,  is  often  dis])lar»ed  backward,  and  fa  generally  freely  thotii- 
ble  with  smitll  turaoi-s.  When  malignant,  the  tuniors  are  of  rapid  ;rnwth. 
Ovarian  tibro-myoma  grows  slowly,  gives  little  jiain,  never  imnieiliat<-ly 
influences  the  general  health;  is  generally  sraooth,  or  with  but  a  kv 
nodules  ;  not  very  sensitive,  and  is  usually  freely  movable  indei»endpmly 
of  the  uterus.  Dermoid  tuniors  may  appear  clinically  as  cystic  or  solid. 
according  as  their  fluid  or  solid  contents  predominate.  Adenocystoiuaui 
id  dermoid  cysts  are  occasionally  met  with  in  young  children. 


L.A.PAUnTOMV    FOB    THE    REMOVAL   OF    TtMORS    OF    THE    OVABY   AJfD 

Fallopian  Tube. 

The  removal  of  a  tumor  of  the  ovary,  broad  ligament,  or  Fallopian 
tube,  cystic  or  solid,  is  porfi^rmed  as  follows: 

Preparation  of  tfie  Ptttu'ut. — Fi>r  several  days  before  the  operatiod. 
the  patient  should  be  put  on  a  fluid  diet,  and  have  a  movement  of  ih-f 
bowels  every  day  for  at  least  a  week  before  the  opei-ation.  For  iR>*l>e 
hiiurs  befuiv  taking  ether,  the  stomaclx  should  l)e  kept  perfectly-  fn* 
from  any  solid  food  or  miUc.  About  two  ounces  of  whisky  in  nncqiutl 
quantity  of  water  should  be  taken  a  half-hour  befoi-e  the  an.Tsthesiais 
commenced.  All  the  details  of  the  antiseptic  metliod  heretofore  giren 
should  l>e  carefully  carried  out.  Jn  hospital  practice,  and  in  the  dusty 
season  of  the  year,  the  carbolic-acid  spi-ay  should  be  ke]»t  going  in 
the  opemting-ro<mi  for  a  half-hour  prior  to  the  entrance  of  the  patient 
The  pubes  and  abdominal  wall  through  which  the  incision  is  to  be  oia'it* 
should  be  shaved  and  disinfected,  and  the  bladder  emjitied  before  tbe 
inhalation  is  begun,  unless  the  nervous  condition  of  the  patient  reuders 
it  ndvisiihle  to  postjume  this  i)art  of  the  preparation  for  the  openuii'u 
until  she  is  unconscious.  The  legs,  arms,  and  chest  should  he  carefuliv 
wrapi^ed  in  warm  flannels  or  blankets.  The  patient  should  rest  ninB 
the  bark,  with  the  legs  fully  extended,  or,  as  many  oi>erator«  prt^fer.  wiih 
the  sacrum  resting  near  the  end  of  the  table,  and  the  feet  in  s  chair. 
with  the  thighs  abducted  and  held  by  an  assistant  seated,  l^iwe^n  ih*' 
feet,  in  the  chair.  The  incision  should  he  in  the  median  line,  ai»"ii 
three  inches  in  length,  and  should  commence  about  five  inches  ab^ve 
the  OS  pubis.  The  recti  muscles  should  be  separated  and  all  hWini 
aiTested  by  catgut  ligatures  before  the  peritonaeum  is  openeil.  Wlir^ 
the  parietal  layer  of  the  peritonseum  is  reached,  catch  a  small  poiut  »'I 
this  juembi*ane  with  a  tenaculum  or  forceps,  grasp  this  point  lwtff*^n 
the  thumb  luul  linger,  to  make  sure  that  no  omentum  or  intestine  is 
picked  up.  and  make  a  small  incision  with  the  scissors.  Throneb  ^^^ 
opening  introduce  the  broad-grooved  dire<"tor,  and  further  divide  th^ 
peritotueum.  Two  fingers  should  now  be  carried  into  the  abdomen,  ao'i  a 
careful  exploration  made.  A  blunt,  round  instrument  (a  No.  2l>  I'Diti**! 
States  urethral  sound  will  suffice)  canned  in  and  swept  over  the  uiffl"' 
will  demonstrate  the  presence  of  any  adhesions  Iwtween  it  and  the  anfi 
nor  wall  of  the  abdomen.     If  the  tumor  is  free,  drag  it  up  to  tbe  inc 
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ne  the 
manmtrin  wIik'Ii  ifietwo 
thivadB  of  a  dimble  11^>- 
lure  ihould  be  omBKd 
III  th«  wuitcr  uf  Uie  ped- 


ion;  and,  if  it  is  cystic,  hold  it  so  that  with  the  aid  of  sponges  placed 
around  the  margins  of  the  incision  none  of  the  fluid  can  escape  into  the 
peritoneal  cavity.  Introduce  the  hxrge  trocar  and  evacuate  the  fluid 
contents.     As  the  sac  is  being  emptied,  drag  it  farther  out  of  the  incis- 

■  ioD,  and,  when  all  the  fluid  escapes,  free  the  tumor  of  all  adhesions  to 
the  intestines  or  other  structures.  All  large  adhesions  may  be  tied  with 
the  double  catgut  ligature,  and  cnc  between,  while  small  adhesions,  or 

■  those  so  situated  that  the  ligatui-e  is  impossible,  should  be  torn  through. 
Great  care  is  required  in  separating  the  sac  from  the  wall  of  the  intes- 
tine. As  soon  as  the  pedicle  is  freed,  the  sac  should  be  grasped  with  a 
long- jawed  i>etUcle  forceps  (Spencer  Wells's  sac-forceps)  and  cutaway. 
The  i>edirle  shonld  be  transfixed  iiejir  its  middle  with  an  aneurism-needle 
armed  with  a  large  double  silk  ligatui^  and  tlie  two  threads  drawn 
through.  In  tying  the  threads  on  either  side  of  the 
pedicle  cross  them,  as  shown  in  Fig.  6fi6,  and  tie 
firmly.  If  the  pedicle  does  not  bleed,  the  ligivtures 
should  be  cut  short.  The  ovary  of  the  opj>osite  side 
should  be  examined.  The  cavity  of  the  iieritcmBeum 
should  Ije  Kirefully  washed  out  with  Thiersch's  solu- 
tion, with  the  aid  of  sponges  on  holders,  and  the 
wound  closed  as  directed  in  laparotomy  for  intestinal  obstruction.     If  a 

solid  tumor  is  enrountered.  and  when  a  cystic 
tumor  has  such  thickenetl  walls  that  it  can 
not  be  readily  brought  out  at  the  wound,  the 
incision  nmy  be  enlarged.  It  is,  however, 
advisable  to  keep  the  abdominal  wound  as 
small  as  possible  when  the  small  size  of  the 
0|>4'ning  does  not  interfen;  with  the  safe 
manipulation  within  the  abdomen.  Derm- 
oid cysts  are  usually  so  solid  that  they  are 
removed  without  an  effort  at  tapping. 

A  c-yst  of  the  broad  ligament  in  which 
there  is  no  pedicle,  requires  to  be  stripi>ed 
out  of  the  capsule,  the  capsule  stitched  to 
the  margins  of  the  abdominal  incision,  the 
cyst-wall  beyond  the  line  of  sutures  cut 
away,  and  a  drainage-tube  inserted. 

The  tulx?  of  Dr.  IT,  Marion-Siras  is  a  most 
satisfactory  apparattia  for  draining  the  pel- 
vis after  laymrotomy  for  any  purpose  for 
which  after-drain:ige  is  indicated  (Fig.  CG7). 
*'It  consists  of  a  large  and  a  small   tube 
made  of  hard  rubber.    The  smaller  tube  ia 
inside  of  the  larger  one,  running  along  the 
jiosterior  wall  and  terminating  about  an  eighth  of  an  inch  frrmi  the  bot- 
tom.   The  large  tube  is  perforated  on  the  sides  and  curved  at  the  top, 
so  that^  wlien  in  the  abdominal  wound,   the  top  of   the  tube  projerta 

nearly  over  the  symphysis  pubis.    To  this  a  rubber  tubcT  uf  sufficient 
44 
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length  to  carry  the  fluid  used  in  washing  ont  the  abdomen  into  a 
convenient  vessel,  is  attached.  The  injection-fluid  is  forced  in  by  a 
Davidson's  syringe,  the  tube  of  which  is  slipped  over  the  end  of  the 
small  pipe  B  ;  or  a  fountain  irrigator  may  be  preferred.  As  the  woand 
fills,  the  fluid  escapes  through  the  larger  tube,  and  the  irrigation  sboald 
be  continued  until  the  water  comes  out  clear.  By  the  siphon  action  of 
this  apparatus  the  discharge  from  the  greater  tube  will  be  continaed 
after  the  injection  is  stopped.  Just  as  the  stream  is  about  to  stop,  the 
tubes  should  be  closed,  and  in  this  way  the  entrance  of  air  is  prevented. 
The  lower  end,  C,  of  this  tube  should  be  placed  in  the  most  dependent 
portion  of  the  cavity,  usually  in  Douglas's  ctU-de-$a4;J" 


CHAPTER  XX. 

DEFORMITIES. 
DEFORMITIES  OF  TB£  SflSAL   COLVXS, 

AxT  noticeable  deviation  from  the  normal  curvatures  of  the  vertebral 
column  constitutes  a  deformity.  They  are  congenital  and  acquired^  (cm- 
porary  ox  permanent.  They  are  divisible  into  two  great  classes*  namely, 
thtKse  due  to  lesions  of  the  column  (bones  or  cartilages),  and  those  due 
to  lesions  of  the  soft  tissues  (muscles  and  ligaments).  To  the  former 
belong  dislocations,  fractures,  destructive  ostitis,  and  spina  bifida ;  to  the 
latter,  muscular  torticollis,  lateral  or  rotary-lateral  curvature  {.ycoliost\f\ 
stoop-shoulder  {cyphosis\  curvature  from  pleuritic  adhesions,  collai>se 
of  the  lung,  contractions  of  cicatrices  following  bums,  scalds,  phleg- 
mon, etc. 

Lateral  and  Rotary-laieral  Curvature, — Simple  lateral  curvature  of 
the  spine— that  is,  a  bowing  to  one  side  without  rotation  of  the  vertebrie— 
is  extremely  rare.  It  may  ()ccur  in  any  portion  of  the  column  to  a  sliglil 
extent,  although  rotation  is  very  apt  to  take  place  with  the  curvature. 
It  is  more  often  obsened  in  the  cervical  region  than  else« hei-e,  and  is 
kno^vn  ns  torticollifiy  or  *'  wry-necJc.'^ 

The  causes  of  wry-neck  are — 1,  loss  of  parallelism,  or  balance  of 
pi^wer  between  opjwsing  muscles,   and    2, 
cicatricial  conti-actions. 

Muscular  tortlcoJUs  is  by  far  the  most 
frequent  form,  and,  in  common  witli  all  de- 
formities resulting  from  lesions  of  the  mus- 
cles the  right  side  is  usually  affected.  The 
right  sterno-mastoideus  muscle  is  the  prin- 
ciiKil  seat  of  tonic  spasm,  causing  tins  or- 
gan to  stand  out  in  relief  ;  the  right  ear  is 
<lniwn  down  toward  the  clavicle  of  that  side, 
while  the  chin  points  well  to  the  left  (Fig. 
668).  The  trapezius  not  unfreqtiently  is  con- 
tracted with  the  mastoid  muscle.  The  eple- 
nius.  scaleni,  platysma  myoides,  or  levator- 
anguli  scapulfe,  are  less  frequently  involve<l. 
Loss  of  equilibrium  Iwtween  the  muscles  of 

the  two  sides  occurs  chiotly  in  chlorotic  patients  in  which  the  normal 
muscular  tone  is  gr»^tly  diminished,  rendering  the  organs  of  the  left  (or 
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non-prefeiret!)  side  unable  tci  resist  the  more  developed  muscles  of  the 
right  half  of  the  body.  In  other  cases  the  lesion  mny  be  sitimted  in  the 
cenrml  nervous  ganplia.  or  in  the  traek  of  the  nerve. 

Intlamniation  of  the  muscular  substance  (myositis),  or  of  the  tendons 
(tr  sheaths  of  the  muscles,  is  an  occasional  cause  of  wry-neck.  Any  in- 
flammatory prttcess  iniiy  lead  to  shortening  of  the  muscles,  and  tn  con- 
tractions in  the  fasciic  and  connective  tissues  of  the  n(^ck.  Muscular 
torticollis  is  met  with  most  frequently  in  the  young,  may  exist  at  birth, 
is  seen  in  fpmales  oftener  than  in  males,  and  in  this  class  of  cases  i^  H|it 
to  occur  about  the  age  of  pul>©rty.  In  some  instances,  in  addition  lo 
the  tonic  spasm  of  the  muscles  involved,  a  clonic  or  irregular  convulsive 
movement  occurs. 

Diai/^nosis. — The  recognition  of  torticcjllis  is  usually  five  from  diffi- 
culty. The  elimination  of  caries,  dislocation,  fracture,  and  ivry-neck 
caused  by  cicatricial  conti-actiona,  is  deteraiineii  from  the  history  of  the 
case  and  by  inspMcriim  and  manipulation. 

When  one  sternomastoid  muscle  is  contracted,  the  chin  is  pointed  to 
the  opposite  side,  and  the  occiput  made  to  approximate  the  clavicle  \\l 
the  side  corresponding  to  the  contracted  muscle.  The  splenius  capitis 
<lni\vs  the  must(»id  process  downward  and  backward  toward  the  spine  u^ 
the  seventh  cervical  vertebra. 

The  prognosis  in  muscular  torticollis  is  usually  favorable— less  so  JiT 

clonic  than  in  tonic  muscular  spasm.  In 
wrj'-neck  due  to  contractions  of  the  fas- 
ciae, tendons,  etc.,  the  deformity  is  with 
ditliculty  relieved. 

Treatm-ent. — O/ilorosfs^  or  any  dys- 
crasia,  should  be  treated  by  tonics  and 
internal  medication,  by  i>roi>erly  select- 
ed diet  and  out-of-door  life.  The  devel- 
opment of  the  muscles  of  the  left  (or 
Aveaker)  side  is  essential.  Kneadinp, 
ma&sage,  and  electiicity  will  be  found 
useful  adjuvants.  Mechanical  applianc^-s 
should  be  used  in  overcoming  the  con- 
tractions in  the  offending  muscles.  Arfi- 
ticial  muscles,  composed  of  elastic  l>antls 
or  rubl)er  tubing,  moiv  nearly  fultill  tlie 
indications.  The  origin  and  insertion 
should  correspond  to  that  of  the  normal 
muwle.  A  thoracic  belt  or  jacket  of 
l)laster  of  Paris,  leuther,  or  silicate  of 
soda,  properly  adjusted,  will  serve  for 
the  points  of  fixation  of  the  lower  end 
of  the  elastic  material.  The  upper  in- 
sertion near  the  occiput  is  best  secui-ed 
by  a  stall  carried  around  the  head  above  the  ears  and  across  the  fore- 
head.     In  order  to  prevent  it  from  slipping,  the  portion  which  rests 
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upon  the  skin  of  the  forehead  should  be  made  of  stronj?  adhesive  plas- 
ter (as  advised  by  Prof.  Sayre).  The  tension  on  the  rubber  muscle  may 
bo  increased  from  day  to  day,  if  neressary.  If  this  metiunl  does  not 
succeed,  the  appai-atus  of  Reynders  &  Co.  (.Fig.  0G9)  should  be  tried. 
Tlie  merhani.sm  is  well  shown  in  the  accompanying  cut,  (he  correction 
of  the  deformity  being  effected  by  means  of  a  series  of  joints  situatexl 
at  the  back  of  the  neck,  which  are  worked  by  a  key,  and  can  be  fixed  at 
any  angle  of  flexion  and  I'otation. 

The  oi>emtive  procedures  include  stretching  or  division  of  the  muscle 
or  muscles  affected,  tenotomy,  neurectomy,  division  of  the  fascia,  and 
the  free  dissection  of  cicatricial  tissne.  Of  these  opei-ations,  tenotomy 
of  the  stemo-mastoideus  is  most  frequently  demanded.  A  puncture  is 
made  a  little  to  the  outer  side  of  the  clavicular  tendon  of  this  muscle, 
and  a  long,  probe-pointed  tenotome  slid  flatwise  (the  cutting-edge  down- 
ward) ujxm  the  outer  anterior  surface  of  the  clavicle.  As  soon  as  the 
point  of  the  instrument  has  passed  between  the  clavicular  and  sternal 
origins,  the  edge  is  turned  outw^ard,  making  the  muscle  tense,  and  the 
tendon  is  divided  subcutaneonsly.  The  sternal  origin  is  divide*!  l»y  an 
additional  puncture.  After  tenotomy  the  prothetic  apparatus  should  be 
employed  until  recovery  is  complete.  In  dividing  the  body  of  this  mus- 
cle, or  the  tmpezius,  splenius,  or  levator-anguli  scapulfe,  the  open  method 
should  be  followed. 

Violent  and  sudden  stretching  of  the  muscles,  with  or  without  anaes- 
thesia, is  not  advi.sable.  Kxsection  of  that  portion  of  the  si)inal  acces- 
sory nerve  which  is  supplied  to  the  sterno-mnstoid  and  trapezius  mus- 
cles is  occasionally  performed  in  order  to  paralyze  the  permanently  con- 
tracte<l  muscles.  It  is  preferable  to  a  simple  division  or  to  stretching 
of  the  ner\'e,  for  the  reason  that  a  dividetl  nerve  may  reunite,  and,  after 
stretching,  the  function  of  the  nerve  is  only  temporarily  imjMiired. 

In  oi-der  to  exi>ose  this  nerve,  make  an  incision  about  four  inches  in 
length,  following  the  posterior  border  of  the  sterno-mastoideus  muscle, 
and  commencing  on  a  level  with  a  jKiint  hidf-way  between  the  lobule  of 
the  ear  and  the  angle  of  the  jaw.  The  fibers  of  the  muscle  should  be 
sought,  and,  recognizing  these,  the  posterior  edge  is  exposed,  liy  keep- 
ing the  wound  dry,  and  working  close  to  the  under  surface  of  tlie 
muscle,  the  vessels  will  be  avoided  and  the  nerve  will  be  seen  running 
obliquely  downward  and  outward,  and  passing  into  the  muscle.  One 
or  two  ftupei-ficial  nerves  an^  sometimes  seen  nuliating  from  the  cer- 
vical plexus.  From  one  half  to  one  inch  of  the  nerve  should  be  ex- 
cised. After  this  operation,  mechanical  treatment  should  be  instituted 
for  a  short  time. 

In  torticollis  due  to  cicatrices,  simple  division  of  the  contracting  tis- 
sue affonla  only  temporary  benefit.  The  only  legitimate  method  is  to 
dissect  out  the  ofl'ending  tissue,  slide  sound  skin  over  the  wound  thua 
made,  and  use  mechanical  treatment  until  the  deformity  is  overcome. 

Deformities  due  Xa  dislocations  i\m\ /racfHrrs  oi  the  cen*ical  verte- 
bne  have  been  cfuiaidered,  and  those  resulting  from  caries  of  this  jmrtion 
of  the  spine  will  be  given  hereafter. 
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Lateral  and  liotary  lateral  Currature  of  the  Dorso-lumhar  Bpm\- 
Siniple  livteral  ourvatuiv  of  the  dorso-liimbnr  spine  is  exceediDgly  mti. 
It  is  complicated  in  almost  all  cases  by  rotation  of  the  vertebnc  nimn 
each  otlier,  and  in  deformity  here  from  muscular  causes,  the  rotatiua 
precedes  tlie  hiteud  curvature. 

Lateral  curvature  is  usually  caused  by  an  inequality  in  tlie  leni^lhof 
the  lower  extremities.  Fig.  671  was  Uiken  from  a  boy  in  whom  tfaprigtil 
extremity  was  one  and  a  half  inch  shorter  than  the  left.  Wiih  ImtlJ 
soles  on  the  same  plane,  marked  lateral  curvature  (convexity  Intlieri^ht 
was  observe<l.  By  jjlacing  the  foot  of  the  short,  side  upon  a  book  of  ili 
required  thickness,  the  deformity  disappeared  (Fig.  C72>. 
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Inefpiality  in  the  length  of  the  lower  extremities  Is  not  nncomtnoi 
even  in  individuals  who  have  not  suffered  from  injury  or  disease.  A  lii 
ference  of  as  much  as  one  inch  has  been  noted,  while  from  one  half  f 
one  fourth  inch  is  quite  common. 

Cicatricial  contmctions  on  one  side  of  the  chest  or  abdomen.  lut.nfM 
extensive  burns  or  in  chronic  pleuritic  adhesions  with  collapse  of  il« 
lung,  also  produce  this  deformity.  The  treatment  will  be  considenJ 
with  that  of  rotaiy-lati'ral  curvature. 

Hotarylateral  Vtirrature. — Rotation  of  the  bodies  of  thp  vertebrt 
upon  each  other,  and  upon  the  sacnim  and  subsequent  or  siniul[aDe<'0» 
lateral  curvature,  is  one  of  the  mo.st  difficult  defonnities  to  corrcrr.  The 
chief  cause  is  losaof  the  normal  equilibrium  of  the  mnscles  of  xh.y  V^^ 
sides  of  the  trunk.     The  tendency  to  deformity  is  increased  by  ihcbalii* 


KOT^VRY-LATERAL  CURVATURE. 


ig  side\n^  at  the  table  or  desk,  with  one  shoulder  drooping 
ie  other  is  elevated.     A  large  majority  of  those  affe<ited  ai-e  ehio- 
rls,  between  thirteen  and  eighteen  years  of  age.     This  duformity 
tionally  met  with  in  portei-s  or  laborers 
ibitnally  carry  heavy  wi'ights  upon  one 
r.     The  rotation  most  frequently  corn- 
in  the  lumbar  region.     The  spinea  twist 
right,  while  the  anterior  aspect  of  the 
)f  the  vertebrte  are  made  to  look  toward 
,    The  convexity  of  the  curve  is  to  the 
t  right  shoulder  is  prominent,  the  apex 
ntward,   the  angles  of   the  ribs  on  t}iiH 
>ject  abnonnally,  and  there  is  a  folding 
Tinkling  of  the  skin  between  the  iliac 
d  the  thorax  (Fig.  673). 
chief  agent  in  this  distortion  is  believed 
e  Iatissimns-dor.si  muscle.     Acting  tipon 

of  the  long  spines  of  the  lumbar  verte- 
in  its  insertion  in  the  humerus  (and  indi- 
hrough  the  pectoralia  major,  from  the 

and  sternum),  the  spines  are  twisted  to 
kt,  causing  the  rotation  of  the  bodies  to 

;  the  shoulder-blade  is  tilted  outward, 
I  ribs  are  bent  under  the  contraction  of 
gand  comparativt'ly  powerful  muscle, 
tme  instances  the  abdominal  muscles  take 

the  iinilatend  contraction,  while  in  oth- 
ieforuiity  commences  with  the  rotation  of  the  dorsal  vertebrte  by 
on  of  the  sen-atus-magnus  and  rhomboidei  mtiscles.  No  matter 
ihe  primary  curve  takes  place,  a  second  or  compen-satory  curve 
In  all  rhronic  cases. 

dfaffjimfis  of  rf)tjiry-]atend  rur\'ature  will  depend  upon  the  promi- 
f  the  shoulder-blade,  bulging  of  the  ribs,  and  the  approximation 
rest  of  the  ilium  and  thonix  of  the  right  (or  affected)  side.  Ca- 
he  spine  may  l>e  eliniinated  by  the  al)sence  of  abnormal  tempera- 
■dom  fnim  |>nin  when  direct  pressure  is  made  from  the  head 
re  vertebral  column,  and  absence  of  symptoms  of  C(mipression  of 
I  or  nerves  in  the  intervertebral  notches.     Psoas  abscess  is  pres- 

certain  proportion  of  ca.ses  of  ostitis  of  the  vertebrte. 
bnple  lateral  curvature  the  ribs  ai^  not  projected,  as  when  rota- 
inrs,  nor  is  the  tip  of  the  shoulder-blade  so  prominent 

prognosis  varies  with  the  charactejr  of  the  lesion.  In  recent 
cunature.  due  to  inwjimlity  of  length  in  the  extremities,  it  is 
Ie.  In  rotary-lateral  curvatui'e,  within  the  lirst  few  months  of 
on,  a  cure  may  be  effected.    In  old  cases,  while  the  deformity 

arresteil,  if  is  ditficnlt  and  often  impossible  to  restore  the  nor- 
itour  of  the  spine  and  ribs. 
Umenl. — When  the  lesion  is  due  to  loss  of  eqiiilibrium  in  the 
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muscles  of  the  two  sides,  especial  attention  should  be  directed  to  the 
de\*elopraent  of  the  oiisau.s  of  the  weaker  side,  and  at  times  it  is  neces- 
sary to  impair  the  nutrition  of  the  muscles  of  the  sti-onger  half  of  the 

trunk.  When  the  de- 
formity is  oa  the  right 
side,  the  muscles  of  the 
left  arm  and  side  shonld 
be  exercised  by  the  use 
of  the  dumli-bfUs.  elas- 
tic strap,  swing,  or  hori- 
zontal bar.  It  is  often 
ad^isiibli?  to  place  the 
right  arm  and  band 
a  sling,  to  prevent  the 
further  development  uf^^ 

these   muscles.     Mass 

age  or  kueading,  con 

tined  to  the  left  half  o^K 

the  bfKly,  and  the  gal 

vanic  current  to  the  same  region  two  or  three  times  a  week  will  be  advis — M 
able.  Tonics,  judiciou.s  feeding,  and  out-of-door  life  are  essential  feat  -^ 
ures  of  treatment.  The  patient  should  be  directed  to  sit  sqinu-ely  upoca 
the  buttocks,  and  not 
to  droop  or  loll  to  one 
side.  In  reclining,  the 
body  should  be  placed 
in  such  a  position  that 
the  offending  muscles 
are  put  upon  the  stretch  J .  '  fL^  ^^ 
(Fig.  074).  The  de-  '^  '  •^ " - 
formity  is  temporarily 
overcome  by  the  em- 
ployment of  Wolff 's 
cradle  (Fig.  OT")).  The 
belt   passes    over   the 

projecting       ribs       and  tuad  rib«  pnyecUus.     (AiUr  IteirTtt.) 

shoulder  -  blade,     thus 

bringing  the  weight  of  the  trunk  upon  these  parts,  while  gravity  aids  in 

overcoming  the  cnnature  in  the  lumbar  region. 

In  a  certain  proportion  of  cases,  mechanical  support  of  the  thonix  is 
Indicated,  esjiecially  in  those  c^ses  wliero  from  muscular  weakness  it  ifl 
almost  impossible  to  htdd  the  spine  ern't.  For  this  i)urpose  the  plaster- 
of-Paris  jacket  or  the  iierforated  corset  may  be  used.  The  latter  (Figs. 
076,  077)  I  have  found  verj*  satisf actor}'.  It  is  to  be  commended,  for  the 
reasfm  that  It  can  be  readily  removed  at  night,  and  is  more  cleanly  than 
a  permanent  plast*^r  jacket.  When  the  gypsum  is  applied  it  should  l» 
split  dowu  the  front,  taken  off  and  tixed  for  lacing  so  that  it  may  be 
removed  when  necessary. 


^^ 
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Fio.  675. — Wo)ff*B  BUtnendorv  cradle.     Pntlwit  in  poi»iii<.n  i«h*ti  liu 
I  iJie  ri^flit  »-u]e   >v\lh  lite  rigbt  ftiioi 


amtractum  u  on 
und  ribs  prcgecUn^;. 


tiouUicr-bUi* 
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This  perforated  corset  is  made  as  follows:  A  plaster-of-Pans  jacket 
is  applied  as  hereafter  directed,  aud  as  soon  as  this  iiardens  (in  from  ten 
to  thirty  minutes)  it  is  split  down  the  median  line  in  front,  i-enioved 
from  the  body,  and  the  cut  edges  placed  and  held  in  apjjositiou  by  a 
bandage  carried  anuind  and  over  the  entire  jacket.  This  shell  is  to  be 
nsed  as  a  mold  in  which  a  cast  of  the  deformed  thonix  is  to  be  made. 
It  is  thoronghly  greased  on  its  inner  surface,  placed  upon  the  floor,  and 
filled  witii  stiff  phister-niortar.  When  this  baxdeiis,  the  shell  is  removed, 
leaving  an  exact  cast  of  the  tho- 
rax, upon  which  the  corset  is  to 
be  built. 

The  materials  needed  are  white 
glue,  ordinary  muslin  rollers,  flat 
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Tia.  Iftt. — Conet  matle  ftfter  Vance's  method. 


Fio.  C77> — The  some,  appiitd. 


sjjring  steel  about  one  eighth  of  an  inch  wide  and  very  thin,  and  one 
yard  of  Canton  flannel.  Plaa?  the  flanm'l  with  the  soft  plush  next 
to  the  plaster,  and  stitch  this  tightly  to  the  mtxlel,  so  that  it  is  not 
wrinkled.  It  should  be  sewed  only  along  the  middle  line  in  front.  The 
glue  should  now  be  dissolved  in  warm  water.  Strips  of  bandage  ab<iut 
two  feet  long  and  two  inches  in  width  art*  dipped  in  the  glue  and  laid 
on  the  flannel  wliich  is  around  the  model.  As  soon  as  a  single  thi<'k- 
ness  has  been  applied,  strips  of  the  steel  wire,  cut  not  quite  as  long 
aa  the  corset,  are  placed  one  inch  apart  over  its  entire  surface,  and 
held  in  place  by  a  string  wound  around  as  they  are  laid  on,  A  long, 
dry  roller  is  next  carried  around  the  model  from  above  downward, 
and  drawn  .^^o  tight  that  the  steel  springs  are  made  to  conform  exactly 
to  the  surface  of  the  corset.  Upon  this  two  additional  layers  of  the 
short  strips  of  roller  dipped  in  glue  are  laid.  The  corset  should  be  left 
for  several  hou]*s  in  the  hot  sun,  or  by  a  fire,  until  it  is  thoroughly 
dried.  It  is  then  split  down  the  front,  removed,  and  the  edges  bound 
with  chamois-skin,     llooks  for  lacing  should  be  fastened  along  the  edges 
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in  front.  Perfonitujns  may  be  made  between  the  sprin^js  vnth  a  wad- 
ding-pnnch.  This  apparatus,  when  projwrly  made,  tils  accurately  al>()ut 
the  body  in  the  most  favumble  position  for  the  correction  of  the  deform- 
ity. It  can  be  removed  at  night  tipon  retiring  and  for  bathing,  changes 
of  clothing,  massage,  and  electricity.  It  is  lighter  and  cleaner  than  the 
plaster-of-Paris  jacket.  When  the  necessary  materials  can  not  be  had, 
the  plaster  jacket  should  be  employed. 

Operative  interference  in  muscular  scoliosis  is  rarely  called  for.  In 
extreme  cases,  when  the  latissimus  dorsi  of  one  side  is  greatly  shortened 
and  increased  in  development,  correction  of  the  curvature  may  be  expe- 
dited by  the  subcutaneous  division  of  this  muscle. 

When  lateral  nr  rnlary-laf^^i-al  curvature  of  the  s])ine  results  from  in- 
equality in  the  length  of  the  lower  extremities,  the  first  indication  in 
treatment  is  to  elevate  the  shoe  of  the  short  side,  and  thus  bring  the 
plane  of  the  iliac  crests  at  a  right  angle  to  the  axis  of  the  vertebral 
column.  If  the  deformity  is  not  entirely  corrected  by  this  plan,  the 
measures  just  detailed  should  l>e  also  employed. 

When  the  deformity  is  caused  by  superticial  cicatricial  contractions, 
their  division  is  essential.  In  pleuritic  adhesions,  with  collapse  of  the 
lung,  the  treatment  given  for  rotary -lateral  curvature  due  to  muscidar 
asymmetry  sliould  be  adopted. 

Anterior  and  Posterior  Qur mature  of  (lie  Spine. — Anterior  curvatnre, 
or  ** stoop-shoulder,"  usually  occurs  in  the  dorso-cervical  regions;  occa- 
sionally the  entire  column  is  involved.  It  may  be  caused  by — 1,  partial 
or  com]>lete  paralysis  of  tlie  erector  muscles  of  the  back  ;  %  tonic  spasm 
of  the  abdominal  muscles ;  3,  from  inadvertence,  as  in  the  habit  of  allow- 
ing the  shoulders  to  dn>op  fonvai-d,  with  or  without  the  carrjdng  of  bur- 
dens; 4,  cicatricial  C4Hitn»ction8  in  the  anterior  thonicic  and  abdominal 
regions :  6,  heredity. 

Complete  panilysis  of  the  muscles  of  the  back  is  exceedingly  rare. 
Unilaienil  paresis  is  not  altogether  unciimmon.  The  most  frequent 
condition  is  one  of  general  impairment  of  muscular  tone,  the  head  and 

upper  spine  gravitating  forwanl 
as  the  muscles  yield,  until  the 
posterior  ligaments  are  elongate 
and  the  anterior  margins  of  the 
intervertebml  disks  narrowed  by 
compression.  The  habit  of  car- 
rying a  heavy  bnrden  nj>on  one 
shoulder  is  more  likely  to  in- 
duce rf>tary-lateml  curvatnre  than 
ci/phofiis.  The  indications  are  to 
correct  the  deformity  by  the  use 
of  braces,  and  to  increase  the  toce 
of  the  muscles  the  nutrition  of  which  is  impaired. 

To  meet  the  former,  in  mild  cases  a  double  elastic  brace,  such  as  is 
shown  in  Fig.  678,  will  be  sufficient.  Massage,  electricity,  tonics,  and 
out-ofdoor  life  are  also  essential  features  of  treatment. 


Fio.  679.— >'yrop't  ■pring-braoc.    fAfter  Bmvw.) 
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Posterior  curvature  of  tlitf!  spine,  lord/tsis  or  "sway-back,"  is  far  less 
frequent  than  t!ie  oomlition  just  desrribed.  It  wcurs  almost  always  in 
the  lumbar  i-ejLfiou.  In  the  later  months  of  pi-egnuncy  it  is  a  common 
condition,  and  is  uitt  with  in  individuals  with  unusual  development  of 
tlie  stomurli  and  alidominal  viscera,  or  in  caiies  of  chronic  abdominal 
tumor  vHbrtjid,  etc.). 

Spondylitis. — Destructivp  ostitis  of  the  vertebrae,  commonly  known 
as  Potr*s  diseasH,  occurs  usually  betw  een  the  thii*d  and  fifteenth  year  of 
life.  In  exceptional  instancies  it  is  observed  prior  to  tliree  years  of  age, 
while  not  more  than  one  tifth  of  all  cases  occur  after  the  fifteenth  year. 
It  is  therefore  eminently  a  disease  of  the  gi-owing  i)eriod,  when  rapid 
nutritive  changes  ai^*  taking  plai-e  in  the  bones. 

While  no  portion  of  the  spine  is  exempt^  the  disease  is  much  more 
frequent  in  the  dorsal  veitebrtc,  which  are  involved  in  about  two  thirds 
of  all  cases.  The  lumbar  and  cei'vical  portions  of  the  column  are  about 
equally  liable  to  destructive  ostitis.  Occipito-ceiTical  disease  is  rare. 
Ostitis  in  the  lower  cervical  region  is  apt  to  involve  the  upper  dorsal  by 
extension,  and  the  same  is  true  of  ostitis  of  the  lower  dorsal  in  their 
relation  to  the  lumbar  vertebra?.  Lurabo-sacral  disease  is  not  altogether 
uncommon.  Destructive  ostitis  of  the  spine  is  divided  into  occipito- 
cervical., cervical,  cereico-dorsal,  dorsal,  dorgolutfibar,  Inmbar,  and 
lu/nbo- sacral^  accortling  to  the  recognized  location  of  the  disease. 

Causes— Predisposing  and  Exciting. —Xny  disturbance  of  the  nor- 
mal process  of  nutriti<m  in  the  tissues  in  geneml — as  in  the  syphilitic, 
tubercular,  g<july,  or  rheumatic  dyscrasia — or  tlie  impairment  of  vitality 
resulting  from  any  acute  disease,  predisposes  to  intlammatory  changes  in 
the  bones,  and  esp<*eially  in  the  cancellous  tissue  of  the  verlt'bra^.* 
These  bones,  togetlier  witl»  the  sternum  and  ribs,  are  the  last  to  take  on 
the  changes  which  occur  in  the  adult  bones — the  bones  of  completed 
growth  and  full  development.  In  the  pathology  of  ostitis  it  has  been 
p<jinted  out  tluit  the  me<lul]a  of  these  Utnes  remains  in  its  red  or  embry- 
onic condition  long  after  that  in  the  other  bones  has  undergone  the  adult 
change,  and  that,  consequently,  they  are  for  a  prolonged  period  liable 
to  accidents  consequent  upon  rapid  nutritive  changes,  and  especially  to 
capillary  rupture  and  extravasation.f  How  much  more  liable  to  acci- 
dent and  disastrous  iutlammation  are  these  sti'ucturcs  when  they  are 
weakened  in  the  general  im|>airment  of  nutiitionil  The  chief  exciting 
cause  is  violence,  either  directly  or  indirectly  applied.  A  fall  upon  the 
feet,  buttocks,  or  hands,  or  violent  flexion  or  extension  of  the  vertebral 
column,  a  blow  npon  the  sternum  or  ribs,  or  a  x>enetrating  wound,  may 
each  lead  to  destructive  ostitis.  Carcinoma,  sarcoma,  and  aneurism  may 
also  cause  destruction  of  one  or  more  vertebne.     It  is  believed  that  jis 


*  *'  Leu  tiibcrcaU't)  (1m  ns  s'MbserrenchAljitiielloinont  dimfi  I&<tttwii  «pi>ngicai  <1e9  0Along«  ct 
diui8  lea  OS  ciiurtii,  nmis  Ivur  »i£jie  <lo  predilection  oU  U  curiM  <lcs  vcrt^lireft,  le  stcrouni  ct  )cs 
cAt<?«." — Consii.  CT  Rantikii. 

t  "  I.L'H  o4  4K*it  jcuiu'M  snjetit  I't  reiix  '\\x\  rliez  PAdtilte  conticnnent  encore  lu  inoelle  foetale 
comrae  ie  vtvmam  et  lt»  corps  rertvbratis  soot  particult^rvmeat  expos^  aux  troubles  palbo- 
logiqutn  Dutrit'ifa  ou  fonuoteara." — CofiMt  XT  Rakvibb. 
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between  the  predisposing  and  exciting  causes  of  Pott's  disease,  the  for- 
mer deserve  by  far  the  givater  consideration. 

Clinically,  destructive  ostitis  is  met  with  in  two  forms— the  dry  and 
the  suppurative.  The  latter  variety  is  more  common.  In  dry  ostitis  the 
bone-cells  undergo  granular  metamorphosis,  iind,  together  with  the  inor- 
ganic salts  of  this  tissue,  are  absorbed.  Suppuration,  if  present,  is  lim- 
ited, and  the  products  of  intiummation  nndei-go  fatty  degeneration.  In 
these  eases  the  brftiking  down  of  the  bodies  of  the  vertebrffi,  ti>  the  ex- 
tent of  marked  defonuity,  may  ncrur  without  recognized  febrile  move- 
ment. In  the  suppurative  form  the  destructive  process  is  more  rapid, 
and  is  accompanied  by  the  formation  of  a  variable  quantity  of  embryonic 
tissue,  the  bone  l)reaks  down  in  bulk,  and  particles  varying  in  size  ap- 
pear in  the  pus  which  results  from  the  inflammatory  prcwess.  The  ear- 
liest pathological  change  in  such  cases  is  in  the  cancellous  tissue  uf  the 
body.  In  rarer  instances  the  lesiiju  commences  as  a  synovitis  in  the 
coe to-vertebral  or  interarticular  joints,  whence  the  disease  may  invade 
the  intervertebnil  disks  and  bodies.  Primary  inflammation  of  the  inter- 
vertebral fibro-cartilage  is  believed  to  be  very  rare.  As  the  destructive 
process  continues,  the  cancellous  tissue  of  the  body,  and  chiefly  of  the 
anterior  portions  of  the  column,  breaks  down  (Fig.  67!*),  causing  nlmormal 
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Fto.  U79.— Dostniotive  wtitin 
or  tho  utvrior  port^n  of 
tha  tMHliw  fit  Iho  verlebnL 
(Aner  Ifoble  Smiib.) 
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Fio,  Wl.— Dtrfljnnltj  rewjltiuir 
I'rotn  fhiflturo  ol'  m  vertvbn. 
( Alter  2iohU8uiitli.} 


curvature,  with  sharp  projection  of  the  spinous  processas.  The  angular 
deformity  is  less  apt  to  V»e  present  when  the  disease  attacks  the  posterior 
portion  of  Hie  body,  where  the  sui>erincumbent  weight  in  great  jmrt  falls 
upon  the  articular  processes  (Fig.  080). 

S^mptoms.^The  clinical  history  of  Pottos  disease  may  be  divided 
into  two  stages  :  Tlie  ^first  stage  includes  all  the  phenomena  which  tH'Cur 
up  to  the  time  when  deformity  is  recognizetl ;  the  second  stage  embraces 
all  the  changes  met  with  after  deformity.  The  usual  symptoms  of  the 
first  stage  ai^  pain  and  muscular  rigidity,  with  varying  exacerl>ations  of 
temperature.  Pain  may  be  elicite<l  when  the  patient  assumes  the  erect 
posture,  by  direct  pressure  ni>on  the  sjunes  of  the  vertebrje  involved, 
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and  by  concussion  of  the  colunin  iransmittpd  from  the  heart  downward. 
When  the  bodies  alone  are  involved  (the  usual  fonditi<tn)  it  may  be  less- 
wed  or  made  to  disappear  entirely  by  suspension  of  Ihe  patient  from  a 
jKirtion  of  the  folumn  above  the  lesion  ;  by  bending  the  spine  backward, 
rlioa  throwing  the  weight  upon  the  healthy  articulai-  jjrocesses ;  or  by 
iaying  the  patient  face  downward  across  the  surgeon's  lap,  and  making 
extension  liy  separating  the  knees. 

Muscular  rigidity  is  recognizable  in  a  majority  of  instances,  and  in 
children  may  l>e  observed  as  a  symptom  of  pain,  when  the  presence  of 
pain  is  denied.  Fixation  of  the  dorsal  muscles  is  evident  in  the  stiiT 
aud  unusual  manner  in  which  the  back  is  held  as  the  patient  moves 
al^out,  and  in  the  awkward  posture  assumed  while  sitting  down.  If 
directed  to  Ijend  the  vertebral  column,  as  in  stooping  to  pick  up  some- 
thing from  the  floor,  the  movements  are  cautious  and  constrained,  alto- 
i5«ther  lacking  in  the  celerity  and  supxdeness  which  ai-e  seen  in  llexion 
and  extension  of  the  vertebral  column  in  health.  In  the  earlier  stages 
t>ain  is  dull  and  steady  in  clmmrter,  and  is  nsunlly  local,  being  confined 
to  the  neighlx>rhood  of  the  part  aifected. 

JSleration  qf  temperature  may  be  present  at  any  stage  of  Pott's  dis- 
ease. It  is,  as  a  rule,  the  index  of  the  extent  and  nipidily  of  the  iullnm- 
niatory  and  destructive  pnwesses.  The  thermometer  may  register  from 
file  normal  as  high  as  101''-H)2**  F.,  and  only  in  exceptional  instances  as 
high  as  U^4^  In  a  fair  proportion  of  cases  in  the  early  stages,  and  espe- 
cblly  in  the  dry  fonn  of  ostitis,  no  elevation  of  temi>eralure  can  be 
detected. 

The  second  stage  of  the  disease,  that  of  deformity,  may  be  present  in 
the  course  of  a  few  weeks  after  the  npiH-amnce  of  the  tirst  stage,  or  sev- 
pral  months  may  elapse.  All  of  the  symjjtoms  of  the  preceding  stage  are 
I)resent  in  the  second  stage  of  Pott's  disease.  If  proper  treatment  }ias 
not  been  instituted,  interference  with  the  functions  of  the  cord  at  and 
lielow  the  seat  of  lesion,  or  of  the  nerves  which  ])ass  ont  between  the 
diseased  vertebra^,  is  ajit  to  occur,  from  displacement  of  the  bones  or 
as  a  result  of  inflammatory  products  pressing  upon  the  spinal  cord  and 
nerves.  Paralysis  of  motion  and  sensation,  in  a  varying  degree,  occurs 
in  a  certain  pmporlion  of  case.s. 

When  defonnity  occurs  the  convexity  of  the  cur\-e  is  posterior  in 
about  9,5  per  cent  of  all  cases.  The  *' knuckle"  may  consist  of  a  single 
spinous  process  (Fig.  328),  or  several  spines  may  project,  as  in  Fig.  C70. 

Tlie  degn^e  of  deformity  depends  upon  the  location  of  the  disease, 
its  extent,  and  in  part  to  general  relaxation  of  the  erector  muscles.  It  is 
greater  when  the  lower  cervical  and  upper  dorsal  vertebne  are  involved. 
Tlie  foiTuaiion  of  pus  and  the  resulting  abscess  and  sinuses  l>elong  chiefly 
to  the  last  stiige  of  ostitis  of  the  spine.  The  abscess  may  travel  ahmg 
the  jisoas  muscle,  opening  near  the  middle  of  the  groin  above  or  beneath 
Poupart's  ligament,  the  pus  may  escape  ihrrjugh  the  inguinal  canal,  over 
the  iliac  crest,  or  through  the  sacro-sciatic  notch  ;  or  it  may  be  arix'sted 
at  a  higher  point  and  esca)>e  recognition,  unless  careful  examination  is 
made  under  ether  narcosis. 
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Spinal  abscess  Ls  tisually  single,  occasionally  double.  AXTien  occar- 
ring  in  the  upper  dorsal  ivgUm  it  miiy  l>e  arrested  by  the  diaphragm,  cr 
p:ws  behind  this  into  the  sheath  or  fascia  of  the  psoas  muscle.  Abspcw 
in  ostitis  of  the  Iwidies  almost  always  travels  downward  on  one  or  the 
other  side  of  the  antero-Iateml  aspect  of  the  spine.  When  the  articolttf 
processes  or  laminie  are  involved,  the  pus  may  panetrate  the  dorsal  toos- 
cles  and  jxiint  posteriorly. 

In  occipito-oervical  or  upper  cervical  spondylitis,  the  pus  c<jUwtion 
often  appears  at  the  posterior  wall  of  the  pharynx  {rdrophtrfjugfd 
abscess),  where  it  may  be  recognized  by  insi>ection  or  digital  explonrion. 
Interference  with  deglutition  and  phonation  is  not  infrequent.  The  era- 
tents  of  an  abscess  resulting  from  destructive  ostitis  of  the  cervical  rer- 
tebrse  may  also  descend  along  the  deep  fascia  of  the  neck  and  pass  into 
the  thorax  or  the  mediastinum.  In  this  manner  it  occasionally  tinds  its 
way  into  the  pericardium. 

Amyloid  changes  of  the  viscera  are  among  the  late  symptoms  of 
chronic  spondylitis. 

Diagnosis,— In  general  the  i^cognition  of  the  disease  will  depend 
upon  a  history  in  accordance  with  mtwt  of  the  symptom.s  just  detailed. 
As  to  the  portion  of  the  column  involved,  the  appreciation  of  localiwd 
ptiin  V»y  direct  or  indirect  jiressure  is  an  indication  of  value.  AVhen  tlw 
efferent  nerves  are  involved  by  pressure  from  the  products  of  iiirtamma- 
tion,  certain  disturbances  in  their  course  or  distril>ution  are  of  diagDOstic 
importance.  Spasm  of  the  larynx,  pharynx,  duiphnigm,  jtain  down  the 
arm,  etc.,  naturally  attract  attention  to  the  points  of  exit  of  the  nerves 
supplying  these  parts.  When  tenderness  in  the  region  of  the  pstaa 
muscles  is  evidenced  by  habitnal  indisposition  to  extend  the  thighs 
lumbar  ostitis  may  be  suspected.  When  the  gibbosity  is  recognized, 
a  diagnosis  is  no  longer  doubtful.  The  early  recognition  of  ahs(y» 
in  the  abdominal  region  is  possible  only  by  palpation  under  profotind 
narcosis. 

If  the  articular  processes  are  diseiised,  bending  of  the  spinal  column 
backward  will  increase  the  pain.  Placing  the  patient  on  the  abdomen, 
with  the  head  and  lower  extremities  depres.seil,  >vill  diminish  it.  When 
the  bodies  and  intervertebral  disks  are  involved^  bending  the  spine  back- 
ward will  relieve  the  pressure  symptoms. 

Treatment. — In  the  mechanical  treatment  the  indications  are  to  «p- 
cure  fixation  of  the  spinal  column  in  the  j^osition  of  legist  disctimlori 
to  the  patient.  Judicious  medication,  good  food,  and  pure  air  are  tli« 
indicatinuH  in  the  ooustitutional  treatment.  The  character  of  the  ni«h- 
anism  to  be  used  will  depend  in  good  part  upt>n  the  portion  of  the 
vertebral  column  involved.  It  is  essential,  in  cnxler  that  any  ai>])arattis 
may  fully  ni'H't  the  indications,  that  not  only  shall  the  disea-sed  bont« 
and  the  healthy  tissues  l»e  held  practically  immovable,  but  the  super- 
incumbent weight  must  in  whole  or  part  be  lifted.  Fixation  may  he 
accomplished  by  any  form  of  well-adjnsted  apparatus,  but  lifting  the 
weight  of  the  body,  which  is  above  the  seat  of  disease,  is  a  more  difficolt 
undertaking. 
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The  downward  pressure  upon  the  bodies  when,  as  is  usual,  these 
structures  are  im'olved  and  breaking  down,  can  l>e  in  preat  part  obviated 
by  extension  or  backward  bending  of  the  spine,  in  which  mannpuvre  the 
pressure  is  transferred  fmm  the  bodies  and  intervertebral  disks  to  the 
articular  ])rocesses  and  pedicles. 

Much  fif  the  appanif  us  devised  for  t!ie  arrest  and  cure  of  Pott's  dis- 
ease is  based  upon  this  pnnciple.  Another  method  is  based  upon  the 
principle  of  lifting  the  parts  above  the  seat  of  the  lesion,  and  removing 
the  pressure  in  a  greater  or  less  degree  not  only  from  the  bodies  but  also 
from  the  articular  processes  (extension  and  counter-extension,  or  sus- 
pension). 

To  accomplish  the  former  the  spinal  braces  of  Drs.  T>avis,  Taylor, 
and  Shaffer  have  been  constructed.  For  complete  extensiun  or  lifting,  the 
plaster-of- Paris  jacket  or  the  jury-mast  of  Prof.  Sayre,  and  the  suspen- 
sion-carriage of  Dr.  Meigs  Case,  more  nearly  meet  all  tht^  indi<-ations. 

In  appropriate  cases  each  of  these  forms  of  appunitus,  if  properly 
adjusted  and  intelligently  worn,  will  accomplish  all  that  is  possible  in 
the  niechanical  treatment  of  Pott's  disease.  Much  of  the  discredit  which 
is  brought  upon  particular  apparatus  can  justly  be  charged  to  the  lack 
of  judgment  in  the  selection  of  cases,  want  of  skill  in  the  adjustment  ot 
the  instrument,  and  failure  on  the  part  of  the  attendant  or  patient  in 
I>ersi8ting  in  its  use  a  sufficient  length  of  time. 

The  selection  of  the  apparatus  best  a<lapted  to  succeed  will  depend 
upon* the  location  of  the  disease  and  the  age  and  conformation  of  the 
patient.     Clinically  the  spinal  column  is  divisible  into  three  regions: 
I,  embnicing  the  occjpito-cervical 
articulation,  the  cen'ical  vertebra, 
and  down  to  the  third  dorsal  ;  9, 
from  the  third  to  the  tenth  dui-sal ; 
3,   from  the  tenth  dorsal  to  the 
sacro-lumbar  articulation. 

The  lower  region  is  more  amen- 
able to  treatment,  the  upper  next, 
while  the  middle  region,  which  is 
most  frei|uently  involved  in  osti- 
tis, IB  the  must  difficult  to  man- 
age. 

77urtl  Hcffion.—lji  tbemecban- 
jcal  treatment  of  Pott's  disease  in 
the  third  region,  Sayre's  plaster- 
pf-Paris  jacket,  of  light  make  and 
pK)f>erIy  adjusted,  is  preferable. 
In  its  application  the  following 
articles  are  essential :  1,  a  suspen- 
sion apparatus ;  2,  a  tight-fitting, 
seamless,  knit  shirt;  3,  plaster-of- 
Paris  bandages.  The  suspension  apparattis  of  Reynders  &  Co.  (Fig. 
ObS)  gives  perfect  satisfaction.     It  consists  of  an  iron  cross-bar  from 
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which  ai'e  suspended  padded  loops  for  each  axiUo^  and  a  chin  and^ 
put  swing  for  lifting;  from  these  jjoints.    The  cross-bar  is  attached 
its  center  to  a  block  and  pulley.     After  the  knit  shirt  is  applie*!, 
arms  of  the  patient  are  slipiied  through  the  padded  loops,  while  tb? 
lar  is  buckled  around  beneath  the  chin  and  occiput.     The  center  acd 
lateral  suspension-straps  should  he  adjusted  so  that  when  the  lift  itj 
made  the  tension  will  be  equally  distributed.     The  block  of  tbt*  yaUey 
apparatus  may  be  fastened  to  a  hook  in  the  ceiling  or  to  the  tri]XKi  (Fiji^J 
683).    The  plaster  bandages — the  method  of  jireijaring  which  is  given  on 
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page  10 — should  be  perfectly  fresh  and  well  made,  for  a  good  deal  of  sn 
cess  dejMiuds  upon  the  quality  of  the  gypsum  and  the  thoroughness ' 
which  it  is  worked  into  the  meshes  of  the  crinoline.     As  the  direction  I 
applying  this  jacket,  as  given  by  Prof.  Sayre — to  whom  the  professiu 
Indebted  for  bringing  it  so  prominently  into  use— can  not  be  impntv 
upon,  T  give  it  in  his  language: 

"Before  ap])lying  the  plaster  l>andage,  I  place  over  the  abdomen, 
tween  the  shirt  and  the  skin,  a  pad  composed  of  a  towel  folded  up  sol 
to  form  a  wedge-shaped  mass,  the  thin  edge  l>eing  directed  downnnn 
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This  is  intended  to  leave  room,  when  removed,  for  the  expansion  of  the 
abdomen  nfter  meals,  and  so  I  call  it  the  'dinner-pad.*  It  is  imjjortant 
to  make  it  thin  where  it  comes  under  the  lower  edge  of  the  jacket,  or  else 
the  jacket  would  tit  too  loosely  abont  the  lower  part  of  the  alidomen.  It 
should  l>e  taken  out  just  before  the  plaster  seta.  It  is  always  a  good  plan 
to  get  the  patient  to  eat  a  hearty  niea!  before  the  jacket  is  applied,  but 
this  precaution  of  allowing  room  for  meals  should  never  be  neglected. 

"  If  there  are  any  very  prominent  spinous  processes  which,  at  the  same 
time,  may  have  become  inflamed  in  con.sequence  of  pressure  producetl  by 
instruments  previously  worn,  or  from  lying  in  bed,  such  places  should  bo 
guanled  by  little  pa<i3  of  cotton  or  cloth,  or  little  /^love- fingers  filled  with 
wool  placed  f»n  either  side  of  them.  Another  detail,  which  I  have  found 
to  be  of  practical  value  in  some  cases,  is  the  application  under  the  shirt, 
over  each  anterior  iliac  spine,  of  two  or  three  thicknesses  of  folded  cloth 
three  or  four  inches  in  length.  Tf  these  little  pads  be  removed  just  be- 
fore the  plaster  has  completely  set,  such  bony  processes  will  be  left  free 
from  pressure. 

"  If  the  patient  be  a  female,  and  especially  if  she  be  developing?  at  the 
time,  it  will  be  necessary  to  apply  a  pud  under  the  shirt  over  each  breast 
before  the  plaster  bandage  is  put  on.  These  pads  should  be  removed  just 
before  the  plaster  sets,  and  at  the  same  time  slight  pressure  should  be 
made  over  the  sternum  for  the  purpose  of  indenting  the  central  portion 
of  the  plaster  jacket,  and  of  thus  giving  form  to  the  body,  and  of  remov- 
ing pressure  from  the  breasts. 

'^The  skin-fitting  shirt  having  been  tied  over  the  shoulders,  and  then 
pulled  down,  and  kept  stretched  by  means  of  tapes  a])plied,  one  in  front, 
the  other  behind,  near  its  lower  edge,  and  tied  tightly  over  a  liandker- 
chief  placed  on  the  perina;ura,  the  patient  is  to  be  gently  and  slowly 
drawn  up  by  means  of  the  apparatus  until  he  feels  perfet^tly  comfortable, 
and  nerer  beyond  that  pohdy  and  while  he  is  retained  in  this  position  the 
plaster  bandage  is  to  be  applied.  A  prepared  and  s;iturated  roller,  which 
has  l>een  gently  stjueezed  to  remove  ail  surplus  water,  is  now  applied 
around  the  smallest  part  of  the  IxHly,  and  is  carried  around  and  around 
the  trunk  downward  to  the  crest  of  the  ilhim,  and  a  little  beyond  it,  and 
afterward  from  below  upward  in  a  spiral  direction,  until  the  entire  trunk 
from  the  pelvis  to  the  nxillie  has  been  incased.  The  bandage  should  be 
placed  smo4ithly  around  the  body,  not  drawn  too  tight,  and  especial  C4ire 
taken  not  to  have  any  single  turn  of  the  bandage  tighter  than  the  rest. 
Each  layer  of  bandage  shfmld  be  rubbed  most  thoroughly  with  the  baud 
by  an  assistant,  that  the  plaster  nmy  Ih*  closely  incorpomted  in  the  meshes 
of  the  crinoline,  and  bind  together  the  various  bandages  which  make  up 
the  jacket,  thus  making  it  much  stronger  than  if  attention  is  not  paid  to 
this  particular.  If  you  notice  any  spot  which  seems  weak  or  likely  to 
give  way,  pass  the  bandage  over  it,  and  then  fold  it  back  on  itself,  and 
do  this  until  you  have  placed  sever.d  thicknesses  of  bandage  over  this 
point,  being  careful  to  wet  all  well  together,  and  then  pass  a  turn  com- 
pletely around  the  trunk  to  retain  any  eads  which  might  have  a  tendency 
to  become  detached. 
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**In  a  very  sliort  time  tlie  plaster  sets  with  8uffi<'ic?nf.  firnin^ss,  so  that 
the  i>atient  can  be  removed  from  the  suspending  appunitus,  and  laid 
upon  his  face  or  back  on  a  hair  mattress,  or — what  ia  preferable,  espe- 
cially when  there  ia  much  projection  of  the  spinous  processes  or  st«muiD 
— an  air-bed.  Before  the  plaster  has  completely  set,  the  dinner-pad  is  to 
be  removed,  and  the  plaster  gently  pressed  in  with  the  hand  iu  front  of 
each  iliac  spinous  process,  for  the  purpose  of  widening  the  jacket  over 
the  bony  projections.  In  the  c^ase  of  a  young  child  with  a  small  pelvis 
it  may  happen  that  the  circumference  of  the  body  at  the  umbilicus  is  as 
great  as  around  the  pelvis,  but,  as  the  soft  parts  in  the  lumbar  region 
allow  us  to  moUl  the  plaster  as  we  choose,  you  can  still  obtain  a  point  of 
support  at  the  pelvis ;  if,  as  the  jacket  hardens,  you  will  press  it  in  at 
the  sides  above  the  ilium,  and  in  front  and  rear  above  the  pubes,  the  an- 
tero- posterior  diameter  above  will  be  the  longer,  while  below  it  will  be 
the  transverse  one." 

When  the  angular  projection  is  extreme,  or  when  an  ulcer  exists,  it 
will  be  advisable  to  cut  a  hole  in  the  Jacket  at  this  point,  large  enough  to 
prevent  any  nndne  pressure.  In  case  of  absce-ss,  a  window  of  sufficient 
size  to  allow  free  drainage,  and  a  frequent  change  of  dressing,  should  be 
made. 

Tht^  commendable  features  of  this  plan  of  treatment  ai-e  the  extension 
obtained  by  suspension,  lixation  by  the  plaster  while  in  the  most  favor- 
able position,  and  the  cheapness  and  readiness  with  which  it  may  be  em- 
ployed. 

The  objections  are,  uncleanliness  by  reason  of  the  immovable  nature 
of  the  appamtus,  and  the  excoriations  which  are  a  cause  of  consi<lerable 
comjilaint.  The  first  objection  may  be  met  by  splitting  the  coi-set  down 
in  front,  and  reapplying  it  while  tlie  patient  is  susjiended,  and  making  it 
tight  by  a  roller  carried  around  the  body  several  times.  As  for  excoria- 
tions, it  may  be  said  thai  no  apimraius  which  grasps  the  body  tight 
enough  to  secure  fixation  is  free  from  this  danger.  When  they  occur 
with  the  jdaster  ja(;ket,  the  fault  generally  lies  either  in  the  improper 
manner  of  its  applicati<»n  or  careles.sness  on  the  part  of  the  attendant. 

•Second  Jier/ion. — When  the  middle  or  dorsal  region  is  involved,  the 
plaster  jacket  is  not  st)  serviceable  as  in  ostitis  of  the  vertebra?  in  the 
lower  region  of  the  spine,  although  much  good  will  lie  accomidished  by 
the  partial  fixation  of  the  thorax  as  high  as  to  the  level  of  the  axilUe. 
The  efficacy  of  this  method  diminishes  the  higher  the  diseased  process 
is  located,  and,  when  the  lesion  invades  the  sixth  dors;d,  or  above  this 
point,  the  jacket  without  head-suspension  is  almost  useless.  In  all  rases 
of  Pott's  disease  above  the  tenth  dorsal,  suspension  of  the  head  is  an 
essential  feature  of  treatment.  A  favorable  result  would  be  achieved  in 
a  greater  pro]x»rtion  of  cases  if  this  point  wei-e  insisted  upon,  and  the 
prejudice  against  the  suspension  appiiratus  overcome. 

In  its  application  the  patient  should  be  suspended  as  jnst  described, 
and  a  plaster  jacket  applied  from  just  above  the  trochanters  upas  high 
as  the  axilhc.  After  two  layers  of  the  plaster  bandages  have  been  ap- 
plied, the  jury-mast  is  adjusted,  and  its  framework  covered  in  with  the 
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succeeding  layers  of  bandage.  The  jiiry-mast  (Fig.  684)  consists  of  a 
back-piece,  in  shape  not  uniike  the  inverted  letter  U,  made  of  soft  iron, 
which  enables  it  to  be  accumtely  molded  to  fit  the  surface  to  which  it  is 
applied.  To  this  are  fastened  two  or  three  strips  of  tin,  made  rough  by 
a  series  of  perforations  with  an  awl.  To  the  upper  end  of  the  back-piece 
a  curved  bar  of  light  steel  is  attachefl^  in  such  a  manner  that  it  can  be 
raised  or  depre8se<l  at  will.  At  the  end  of  this  ci-ane  is  a  light  cross-bar, 
hooked  at  each  extremity,  from  which  the  colhir  is  suspended.  After 
the  first  two  layers  of  plaster  bandages  have  hardened,  the  apparatus  is 
bent  to  fit  the  surface  of  the  back,  and  is  adjusted  to  the  jacket,  with 
the  middle-jnece  or  crane  exactly  in  the  median  line  of  the  back  of 
the  neck  and  occiput,  and  its  extremity  over  the  center  of  the  top  of 
the  heatl,  so  that  traction  by  the  strips  will  be  directly  upward.     It  ia 
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fastened  by  carrying  plaster  rollers  over  the  tin  strips  and  back-piece, 
and  working  in  plaster-mortar.  AVhen  the  plaster  hardens  the  apijaratus 
is  immovably  incorporated  into  the  jacket.  The  suajtenHion-collar  shoidd 
now  be  buckled  beneath  the  occipital  pn)tuberance,  and  the  strips  tight- 
ened enough  to  lift  the  weight  of  the  head  frftni  the  ne^k.  The  jacket 
may  be  converted  into  a  movable  corset,  by  splitting  it  along  the  middle 
line  in  front  and  attaching  hooka  for  lacing  (Fig.  685).  If  the  jury-mast 
can  not  be  applied,  in  ostitis  involving  the  vertfbrie  Iwtween  the  third 
and  ninth  dorsal,  Shaffer's  modification  of  Taylor's  brace  should  be  pre- 
ferred. 

"  It  consists  (Fig.  680)  of  the  pelvic  band.  A,  to  whirh  are  riveted  two 
perfectly  plain  upriglits,  B  B,  of  annealed  I)ar-»teel.  which  uprights  ex- 
tend to  the  shoutder-xiieces,  D  i>,  and  are  steadied  at  a  x>oint  opjx>sit« 
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the  scajjulw  by  the  cross-pieces,  S  E.  The  pa<ls  at  C  C  are  simple  rolls 
of  Cantun  llaiinel  stitched  to  the  ujnights  by  tninsverse  threads,  shown 
in  the  engraving.  P  represents  the  location  of  the  defonnity,  and 
J^  F  F  F  showa  the  jilaster  zone  securing  the  uprights  in  firm  contact 
with  the  tissues  lying  over  the  transverse  processes. 

"  Pig.  687  illustrates  the  anterior  appearance  of  the  apparatus.  F  F 
are  the  slioiiUler-stnips,  parsing  from  tlie  ends  of  the  shoulder- pieces. 
I>  D  (Fig.  680),  to  the  bnckles,  HH  (Pig.  686).  J  is  a  piece  of  padded 
webbing  crossing  the  anterior  and  suj^erior  wall  of  the  thorax.  It  is 
secured  at  6?  Cr  ^Pig.  680).     L  is  also  a  piece  of  padded  webbiup,  which. 
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completes  the  circumfert»nce  of  the  pelns  by  fastening  at  the  bnckles 
attached  to  the  pelvic  band  A  (Fig.  686).  iT  i-epresents  the  anterior  ap* 
pearnnce  of  the  plaster  zone. 

"  At  i>  jD  (Fig.  686)  and  at  SB  (Fig.  687)  are  the  shoulder-pieceR,  which 
prevent  jiressnre  and  serve  as  points  of  attachment  for  the  axillary  straps, 
BO  lliat  these  axillary  straps,  in  passing  over  the  shoulders,  shall  not 
exert  undue  downwarid  pressure.  Being  annealed,  these  shoulder-pieees 
may  be  bt^nt  in  any  direction  desired ;  and  they  should  be  curved  so  that 
a  very  little  sxiuoe  exists  between  them  and  the  subjacent  parts.     The 
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pelvic  base  forms  a  sufficient  support  for  the  apparatus,  and  it  becomes 
quite  frequently  necessary  to  apply  perineal  pads  to  prevent  the  moving 
upward  of  the  apparatus,  rather  tban  to  adjust  shoulder-pieces  to  keep 
the  ajipliance  from  slipping  down. 

"To  prepare  and  adjust  the  apparatus:  1.  Take  two  light  bars  of 
annealed  steel,  of  a  length  whicli  corresponds  to  the  distance  between  the 
comraencement  of  the  anal  (.■ommissui-e  and  the  spinous  process  of  the 
second  dorsal  vertebrae.  These  form  the  uprights,  2.  A  i)iece  of  sheet- 
steel,  about  one  inch  wide  and  long  enough  to  reach  from  the  top  tif  one 
trochanter  major  to  the  other ;  bend  it  to  correspond  with  the  transverse 
sacro-iliac  region,  and  cover  with  chamois  or  other  soft  material.  This 
forms  the  hip-band.  '3.  Two  crojss-pieces,  four  or  five  inches  long,  which 
are  riveted  to  the  uprights  at  points  which  correspond  to  the  lower  boixler 
of  the  axilla  and  the  inferior  angle  of  the  scapula.  4.  Two  small  pieces 
of  light  bar-steel,  about  two  and  a  half  inches  long,  which  are  covered 
and  riveted  to  the  upper  end  of  the  uprights,  at  an  angle  of  about  45**, 
and  bent  as  shown  in  the  engraving.  Buckles  are  now  attached  to  the 
ends  of  the  shoiUder-pieces,  the  cross-pieces,  and  the  pelvic  band.  The 
distance  between  the  u])rights  should  be  about  one  inch  and  a  quarter,  or 
sufficient  to  avoid  any  pressure  upon  the  spinous  processes.  These  com- 
ponent i>arts  being  rivete<l  together,  two  rolls  of  Canton  fiannel,  about 
three  eighths  of  an  inch  thick,  and  a  little  wider  than  the  upright  Iwir, 
are  now  prepared.  They  should  reach  from  about  one  inch  above  the 
pelvic  band  to  the  lower  cross-piece.  Two  broad  webbing-bands,  as  shown 
at  J  and  L  (Fig.  087\  ai-e  then  made  ready.* 

"  The  patient  is  placed  upon  twn  tables  of  equal  height,  and  the  tables 
are  then  separated  so  that  the  parts  selected  for  the  zone  may  be  freely 
accessible  from  all  sides.  One  assistant  grasps  the  ]>atient  under  the 
axillic,  the  other  niakps  steady  but  easy  tnirtion  at  the  thighs.  While  the 
patient  is  in  this  prone  position,  the  oi)erator  fits  the  uprights  to  the  line 
of  the  transverse  processes ;  in  other  wonls,  adjusts  the  apparatus  to  the 
defonnity.  A  pair  of  *  monkey-wrenches'  may  be  easily  used  as  a  pair 
of  levers  with  which  to  bend  the  annealed  steel  uprights  into  ant/  position. 
It  takes  but  a  few  moments  to  adapt  the  tiprights  to  the  deformity.  In 
the  mean  time  the  patient  is  quiet.  He  does  not  struggle  nor  cry.  The 
traction  is  affording  i-elief,  and  is  not  producing  any  injury.  While  he 
lies  quietly,  and  the  Canton  flannel  pads  are  sewe^l  on,  we  pass  a  piece  of 
Canton  ilannel,  or  merino  gauze,  around  the  body  over  the  projection- 
Then,  the  plaster  bandages  and  everything  being  in  readiness,  the  appa- 
ratus is  laid  on  the  back  accurately,  traction  is  steadily  maintaim'<l,  the 
thoracic  and  pelvic  straps  are  fastened,  and  the  plaster  zone  is  snugly 
applied.    The  axillary  straps  are  left  until  the  plaster  is  hardened,  and 


•  "MoMM.  Ticinnnn  &  Co  ,  No.  07  Clintlmm  Street,  Kcw  York,  will  faniiab  tliih  Qpparattw 
At  h  oust  of  from  five  to  acvea  dollars,  according  to  size.  It  vnnld  aUo  be  well,  in  Hc-udiiig  the 
measure  I  nonts,  to  inclo^o  an  ontline  of  ttie  npinal  nolnmn,  from  tbo  apinoaii  proccM  of  tlju  luconcl 
dorsnl  down.  This  mny  he  done  bjr  plaeinff  a  Atrip  of  lewl  aloiif!  ttio  Hpinouti  prorvtHeH,  nnd 
moliHn((  it  aonirntely  to  tin?  tmtline  prc*ent«l.  Rt  trnnHforrini*  tliis  li-ad  rart.'fiill,v  to  ft  •lie»3t  of 
paper,  au  accurate  protile  of  Uie  spiao  maj  tw  obUiovU  with  a  IcuU-penriJ  tracing. 
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the  patient  Is  ready  to  sit  wp. 
When  the  operation  Is  pomplete, 
the  patient  is  lirmly  secm*ed  in 
:in  appni-atus  which  affords  a  sup- 
port that  can  be  maintained  by 
the  thorucic,  axilbiry.  and  pplvic 
straps,  and  the  uprights  are  Jield, 
without  undue  pressure,  in  their 
position  by  the  plaster  zone."* 

The  value  of  this  ajipamtua 
consists  in  the  fair  degi*ee  of  fixa- 
tion which  it  secures,  but  chiefly  in 
the  dorsal  spine  is  extended,  that 


1^0.  6S9.— Dr.  MciiT'  Tuc^  stupe naion-carrU^,  for  bolb  tb« 


Fto.  688.— ExtemloD  hi  the  neambcot 
(Aftar  Aeeres.) 

the  fart  that,  when  projjerly  appi 
is,  bent  backward  to  such  a  de^re^ 
that  the  weight  frocjj 
above  is  removed  frutc 
the  di.seai*ed  bodit»>*  aarj 
transferred  to  the  sound 
articuhxr  prwessea  ami 
pedicles.  If  this  por- 
tion is  properly  miiia- 
tained,  relief  will  asiml- 
ly  follow^  in  those  casffl 
where  the  bodies  alone 
are  involved.  Insteal 
of  the  plaster  z<me,  a 
broad  canvas  or  .*ifi 
leather  belt  may  be  nse*!. 
^•Irsf-  Region.  —In 
ostitis  of  the  vertebral 
column,  from  the  ttinl 
doi-sal  to  the  ocoipiKt- 
atloid  articuktion.  tlif 
treatment  should  bebr 
auHi>ension  from  thecliin 
and  occiput.  In  aiYom- 
plisliing  this  end  tlie 
jui'v-mast,  applietl  anJ 
worn  as  just  descriM, 
iseniitled  to  the  first  c<iD- 
sideration.  Much  g««I 
may  be  obtained  ir<m 
the  judicious  use  of  ex- 
tension in  the  recumb**nt 
posture  (Fig.  6SS).  This 
apparatus  may  i>e  vrom 
at  night,  when  the  ln«<l* 


•  **  Pott's  Diaease,"  tic.,  N.  M.  Slmifer,  at  D.    G.  P.  Putaam'a  Sons,  New  York,  Vilt 
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stall  of  jtuy-mast  is  removed.  lu  the  worst  class  of  cases  it  is  advisable 
to  emiilfiy  the  extension  in  bed  tintil  the  symptoms  of  paralysis  are 
relieved.  Iii.stead  of  tlie  bkx^k  and  pulley,  with  weight,  the  extension 
may  be  made  by  elastic  bands  attached  to  the  diin-and-ocoiput  collar 
and  the  liead  of  the  bed,  while,  if  necessary,  fixation  may  be  secured 
by  elevating  the  head  of  the  bed  six  or  eight  inches. 

The  suspension-carriage  of  Dr.  Meigs  Case,  which  lifts  from  the  axillae, 
chin,  and  occiput  (Fig.  689),  is  a  valuable  apparatus  in  the  treatment  of 
Pott's  disease  in  the  cervical  and  upper  dorsal  region.  If  the  degiee  of 
elastic  suspension  from  the  chin  and  occiput  which  it  affords  during  the 
waking  hours  is  continued  during  sleep,  by  the  method  of  extension  in 
tlie  recumbent  jwature  above  given,  success  would  be  achieved  in  the 
majority  of  cases.  U  is  chietly  objectionable  l>y  reason  of  its  high 
price,  which  places  it  beyond  the  reach  of  many  who  can  obtain  tlie 
jury-mast. 

The  successful  management  of  Pott's  disease  dei)ends  not  only  upon  a 
thorough  pnicticnl  knowledge  of  the  construction  and  application  of  the 
mechanical  api>aratua  required,  but  upon  the  careful  and  constant  atten- 
tion of  a  c(>mpetent  surgeon  during  the  entire  time,  from  the  inci])iency 
of  the  spondylitis  until  several  months  have  elapsed  after  consolidation 
is  effected.  The  prevention  of  chafing  and  soi-ec,  the  opening  and  drain- 
age of  abscesses,  the  renewal  or  tightening  of  the  apparatus,  require  just 
as  much  skill  as  in  the  di;tgnosis  and  first  adjustojent  of  the  mechanism. 
As  regards  abscess  in  ostitis  of  the  vertebral  column,  it  may  be  »;iid  that 
incision  and  drainage  are  generally  indicated,  whether  occnning  on  the 
back,  in  the  way  of  the  apparatus,  or  pointing  neiir  the  groin  (psoas 
abfwress).  Fi-esh  air,  well-selected  articles  of  food,  and  tonics,  are  essen- 
tial. In  t)ie  severer  cases,  in  which  a  myelitis  is  developed  from  compres- 
sion by  the  jiroducts  of 
inflammation,  potassium 
irnlide,  in  full  and  cimtia- 
ued  doses,  is  recommend- 
ed by  Profes.sor  Gibney. 
In  all  cases  where  the  re- 
cumbent posture  is  as- 
sumed, an  effort  should 
be  made  to  keep  the  pa- 
tient on  the  back,  ^^ith  a  pillow  so  arranged  tliat  the  spinal  column  is 
bent  well  liackward,  and  the  pressure  on  the  bodies  in  this  way  partially 
relieved.  The  suspensory  cradle  of  Reeves  (Fig.  G90)  will  accomplish 
this  end  more  successfully.  A  splint  or  shell  is  made  of  gntta-perrlia  or 
sole-leather,  and  molded  accurately  to  the  back,  from  the  .sacrum  to  the 
neck.  With  this  held  in  position  by  a  roller,  the  patient,  while  lying 
down,  is  supported  by  the  swing,  as  shown  in  Fig.  OOO. 

Spina  Bijida.— This  condition  results  from  a  failure  of  development 
in  the  laminie  and  spines  of  one  or  n»ore  of  the  vertebra?.  Through  the 
opening  left  by  this  incumplete  closure  of  thi*  bony  canal  the  membranes 
of  the  cord  are  i»rotrudefl,  forming  a  sue  of  variable  size,  which  is  dis- 
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tiuiei.    The  cord  itself  may  be  wholly  or^    j 


tended  by  the  cerebro-spiniii  nuia. 

part  sprejid  out,  and  oompressetl  ngiunst  the  sac. 

Spina  bilida  is  met  with  moyt  frequently  in  the  luralxv- sacral     j^ 
gion^  next  in  frequency  in  the  neok,  i-arely  elsewhere.     One  fissure  hqj^^ 
exist  below  and  one  above  in  the  same  child,  though  it  is  very  rane/r 
multiple. 

The  tumor  may  vary  in  size  from  one  inch  to  six  or  eight  inches  in  rftc 
longest  diameter,  and  may  be  sessile  or  pedunculated.    It  is  elastic  to  tl^e 
touch,  and  is  usually  covered  by  the  integument,  which  is  thinner  tliaa  J 
normal.     In  some  instances  the  skin  is  wanting  over  the  mass,  the  pro-^| 
trtuling  dura  maler  fonning  the  outside  covering  of  the  mass. 

The  chamcter  of  rhe  swelling  may  be  recognized  by  it-s  o«>n^nital 
origin,  its  location  in  the  median  line  of  the  back,  almost  always  in  ihi? 
lunilK»-sacral  region,  its  smooth  contour,  elasticity,  and  chletly  by  its 
variable  size.  It  tiecomes  larger  and  more  tense  during  the  act  \A  crying, 
and  by  pressure  its  ctmtentsS  luay  in  part  be  forced  back  into  tUf  spinal 
cord  and  ventricles  of  the  brain.  Convulsive  movements  may  follow  tiio 
great  and  prolonged  compression  of  the  tumor.  The  prognosis  is,  as  a 
rule,  very  unfavorable.  Ulceration  of  the  integument  over  the  mass,  fol- 
lowed hy  rupture  of  the  sac,  is  apt  to  occur,  usually  ending  in  death.  A 
recovery  after  this  acrident  is  mre,  although  such  ca^s  are  rt'iMirt*^. 
Or  the  tumor  may  remain  indefinitely  in  about  the  same  c<.ndirion  as 
at  birth.  Paralysis,  more  or  less  complete,  in  the  lower  extremities,  is 
the  rule. 

The  palliative  treatment  of  spina  bifida  consists  in  the  application  of 
moderate  compression  over  the  tumor,  at  the  same  time  protecting  tie 
integument  from  all  irritation  and  injury.  This  plan  of  treatment  should 
be  followed  out  for  one  or  two  years,  unless  more  radical  meas-ures  an* 
indicated  by  the  failure  of  this  method  t<i  arrest  or  greatly  retard  the 
growdi  of  the  swelling.  When  the  tumor  is  suddenly  increased  in  fflJte 
and  t^^^siou,  temporary  benefit  may  be  obtained  by  drawing  ntT  a  small 
quantity  of  the  fluid.  From  3  3  to  5]  niay  be  withdrawn  by  the  aspiffl- 
tor.  The  smallest  needle  should  be  employed,  and  the  contenti  sliwly 
evacuated.  The  quantity  of  fluid  to  lie  removed  will  vary  with  thf  siw 
and  tension  of  the  tumor,  and  the  effect  prodticed  by  the  aspiration.  Tvo 
or  three  drachms  will  usually  suffice.  The  operation  may  be  repeatedas 
often  as  the  symptoms  demand.  It  is  advisable  to  introduce  th**  needle 
through  the  side  of  the  tumor  rather  than  iu  the  middle  line.  In  spina 
bifida  when  the  tumor  is  well  pedunculated  and  the  communicatiun  b^ 
tween  the  sac  and  membranes  of  the  cord  is  not  large,  a  cun»  may  \^ 
effected  by  the  method  of  Morton,  which  consists  in  the  injeciiou  of  ilis 
following  solution :  iodine,  grs.  x  ;  iodide  of  potassium,  grs.  xxx :  glycer- 
ine, 5j.  From  5ss  to  5  j  or  more  of  the  fluid  is  w^thdra\^'n  froro  tb« 
sac,  and  from  Zss.  to  3iij  of  the  iodine  solution  injected*  and  tli**  panct- 
ure  covered  with  collodion.  This  operation  may  Iw  repeated  if  necessiry. 
"When  the  communication  between  the  sac  and  the  spinal  cord  iswii] 
and  the  tumor  is  sessile,  oj^rative  interference  is  not  indicated. 
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The  deformities  of  the  lower  extremity  may  be  divided  into  those — 
1,  of  the  coxo-femoral  region ;  2,  of  the  shaft,  of  the  femur  in  its  en- 
tirety ;  3,  of  the  condyles ;  4,  of  the  tibia  and  fibula ;  5,  of  the  tarsus 
and  metatarsus  ;  and,  6,  of  the  phalanges. 

In  this  classification,  distortions  of  the  pelns,  such  as  in  malncosteon 
and  rachitis,  are  excluded,  since  they  concera  the  obstetrician  nU her  than 
the  surgeon. 

At  the  hip  there  may  exist  preternatural  mobility,  or  partial  or  com- 
plete immobility  with  malposition.  Preternatural  niol>ility  nuiy  be  due 
to  the  following  causes  :  Arrest  of  development  in  the  bones  which  form 
the  acetabulum ;  congenital  failure  of  deveh>pment  of  the  head  of  the 
femur,  or  atrophy  of  this  portion  ;  to  both  of  these  condititjns  combined  ; 
abnormal  length  of  the  capsular  ligament,  and  absence  of  the  ligiimen- 
tum  teres. 

Immobility  with  malposition  results  from  inflammation  of  the  joint 
and  anchylosis,  with  or  without  destructive  ostitis  and  loss  of  substance. 
Contraction  of  the  psoas  and  iliacus  or  other  muscles  about  the  hip 
which  are  not  overcome  before  anchylosis  ensues  is  the  chief  cause  of 
deformity.  Di.slocation  with  failure  at  reduction  always  induces  de- 
formity, and  the  same  is  true  of  fracture  when  not  pro])erly  ti-eated. 

In  preternatural  mobility  at  the  hip-joint  (congenital  dislocation)  the 
symptoms  ai*e  chiefly  a  peculiar  rolling  gait  or  oscillation  to  right  and 
left  in  the  iict  of  walking,  especially  when  tlie  deformity  is  bilatenil. 
"While  standing  erect,  the  ti-ochanters  will  be  closer  to  the  iliac  crest 
than  normal,  which  condition  can  be  accurately  determined  by  N61a- 
ton's  or  Bryant's  test.  In  these  ca.s«s  the  anterior  convexity  of  the  curve 
in  the  lumbar  region  is  exaggeratwl,  giving  the  patient  a  sway -back  ap- 
jwarance.  If  extension  is  made  from  the  feet,  while  the  trunk  is  fixed 
in  the  recumbent  po»ture,  the  length  of  the  patient  will  be  considerably 
increa.'*ed  over  that  measured  in  the  erect  position.  Absence  of  the 
head  of  the  femur  may  be  determined  by  palpation  with  outwarrl  rota- 
tion. Perforation  of  the  acetabulum  may  also  be  made  out  by  digital 
exploration  jxr  rectum. 

Treatment. — Locomotion  in  some  cases  may  be  ranch  imprnved  by 
persistent  effort  on  the  part  of  the  patient  to  train  the  muscles  to  hold 
the  femur  well  np  in  the  acetabulum  in  the  act  of  walking.  In  this  man- 
ner the  rolling  character  of  gait  may  be  in  great  pan  coirected.  One  im- 
portant indication  in  the  treatment  of  these  cases  in  children  is  to  keep 
the  head  of  the  femur  from  too  great  pressure  against  the  soft  structures 
placed  in  the  bottom  of  the  cavity  of  the  acetabulum.  The  double  hip- 
gplint  of  Dr.  Sayre  will  accomplish  the  neces-saiy  extension,  wliile  locomo- 
tion may  be  effected  by  crutches,  or  Dr.  Case's  carriage. 

In  anchylosis  at  the  hip  with  malposition  the  thigh  is  genet^lly  flexed 
upon  the  abdomen  and  adducted  with  outwai*d  i-otation.  When  destruc- 
tive osleo-arthritia  has  occurred  the  trochanter  will  be  seen  neui-er  to  the 
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iliac  crest  than  on  the  sound  side,  a  condition  which  does  not  exist  when 
the  anchylosis  is  simply  due  to  muscular  contractions. 

On  account  of  muscular  rigidity  the  exact  condition  of  anchylosis  can 
not  usually  be  determined  without  ether  narcosis.  A  certain  degree  of 
mobility  is  present  as  a  rule. 

Treatment. — When  the  malposition  is  such  that  usefulness  is  im- 
paired, or  comfort  interfered  with,  an  effort  to  relieve  the  deformity  by 
operation  is  justifiable,  provided  that  all  local  inflammatory  symptoms 
are  absent  and  that  the  general  condition  of  the  patient  is  such  that  no 
risk  is  incurred  by  the  procedure.  Under  ordinary  conditions  the  opera- 
tion is  not  attended  with  danger. 

In  osteotomy  at  the  hip  for  the  reUef  of  deformity  three  procedures 
may  be  entertained :  Section  of  the  neck  of  the  femur,  just  above  the 
great  trochanter  (Adams,  Fig.  691) ;  the  inter- trochanteric  section  of 
Sayre  (Fig.  692) ;  or  the  sub-trochanteric  operation  of  Gant  (Fig.  693). 


Fio.  691. — Adams's  line  nf  sec- 
tion.   (Atter  Poore.) 


Fio.  692.— Sayre'9  inter-troclian- 
toric  liiiu  of  eeetiuD. 


Fro.  693. — Gant's  cub-trochnnttric 
liuo  of  section.    (After  I'oore.) 


The  objections  to  Adams's  line  of  section  is  that  often,  on  account  of  dis- 
appearance of  the  head  and  neck  of  the  bone,  it  is  impossible  ;  and,  sec- 
ondly and  chiefly,  if  disease  has  existed  at  the  joint,  this  line  of  section 
is  so  near  the  old  seat  of  osteo- arthritis  that  the  process  of  inflammation 
may  be  re-established.  In  anchylosis,  without  osteoarthritis  at  the  hip, 
it  is  to  be  preferred.  In  the  vast  majority  of  cases,  Grant's  section — jnst 
at  the  lower  portion  of  the  lesser  trochanter — is  preferable.  The  objects 
to  be  accomplished  are,  a  section  of  the  bone  at  this  point  at  a  right 
angle  to  the  axis  of  the  shaft,  rotation  of  the  femur  into  its  normal  posi- 
tion, and  abduction. 

Suh-trochanteric  Osteotomy  at  the  Hip. — The  patient  is  placed  on  the 
sound  side,  so  that  the  femur  to  be  divided  is  well  exposed.  The  strict 
details  of  antisepsis  should  be  carried  out. 

The  upper  surface  of  the  great  trochanter  is  felt,  and  the  femur 
grasped  between  the  thumb  and  finger.     Upon  the  outer  portion  of  the 
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femur  an  incision  is  made,  commencing  about  one  inch  below  the  most 
sii|>erior  surface  of  the  trtK'lianter  major,  and  extending  downward  about 
one  inch  and  a  half.  When  the  bone  is  exposed,  the  wound  is  held 
oi>en  by  fetractors,  and  the  bluntest  of  Macewen's  bone-chisels  introduced 
flatwise  with  the  incision  until  the  bone  is  reached,  when  it  is  turned  so 
that  the  cutting  edge  is  across  the  axis  of  the  femur.  In  u  child  twelve 
years  old  the  lower  portion  of  the  lesser  trochanter  (the  line  of  section) 
is  about  one  and  a  half  inch  below  the  tip  of  the  great  trochanter. 

While  the  liml)  h  steadied  by  an  assistant,  a  few  blows  with  the 
mallet  drives  the  chisel  through  the  outer  rim,  when  a  thinner  chisel  is 
inserted  and  the  bone  cut  from  one  half  to  three  fourths  tliroiigh.  Grasp- 
ing the  thigh  near  the  knee  witli  one  hand,  while  the  other  steadies  the 
part  above  the  section,  the  remaining  portion  is  readily  fnictured  by 
o^ri'j'ing  the  thigh  toward  the  median  line.  The  wound  is  now  thor- 
oughly irrigjited  and  closed  with  catgnt  sutures,  leaving  a  bone-drain  out 
at  the  lower  angle.  A  sublimate  dressing 
13  applied.  The  thigh  is  rotated  slightly 
inward,  abducted  to  about  five  degrees  fnun 
the  axis  of  the  spine,  and  flexed  on  the  ab- 
domen so  that  the  axis  of  the  femur  joins 
that  of  the  body  at  an  angle  of  fifteen  de- 
grees (Fig.  694).  If  in  tlie  position  of  de- 
formity tlie  thigh  is  abducted — u  condition 
which  rarely  exists — the  corrected  position 
should  be  that  of  adduction  about  five  de- 
grees beyond  the  normal.  The  after-treat- 
ment is  the  same  as  for  fracture  at  this 
point,  namely,  Buck's  extension  and  Ham- 
ilton's long  splint  (page  304). 

In  order  to  secure  the  necessary  five  de- 
grees of  abduction,  the  padding  to  the  splint 
should  l>e  made  .seveml  inches  thicker  op- 
posite the  ncetalnilum  than  at  the  knee,  and 
the  thigli  and  leg  should  be  elevated  upon 
pillows  enough  to  secure  the  fifteen  degrees 
of  flexion  retjuired.  AVhen  consolidation 
occurs  with  the  extremity  in  this  position, 
locomoti()n  is  good  and  moi^  comfort  ex- 
perienced in  the  sitting  jxisture  than  when 
the  leg  is  perfectly  straight.  At  the  end  of 
fonr  or  fix'e  week.s  the  patient  may  l>e  al- 
lowed U)  go  alx>ut  on  crutches,  and  in  eight  or  ten  weeks  to  walk  with- 
out them. 

The  resuU  to  be  achieved  is  osseous  reunion  at  the  pf)int  of  fracture 
with  the  limb  in  the  improved  position,  A  fnlse  or  new  joint  is  not 
desirable.  Esmarch'a  bandage  is  not  essential  in  the  performance  of  the 
operalion,  although  it  may  be  employed  if  desin'd.  The  hffmoiThage  is 
usualiy  slight,  and  a  few  catgut  ligatures  readily  control  all  bleeding 
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points.  The  free  incision  adrlsed  is  safer  than  to  nse  tlie  asteotntne 
thrtiiigh  a  narrow  wmind.  Forcible  breaking  up  of  adhesions  or  fractiir*' 
at  the  joint  is  not  penniasible.  Adams's  section  is  made  through  au  in- 
cision in  the  line  advised  for  hip-joint  exsection.  Its  center  shonld  cor- 
respond to  a  point  just  above  the  great  trochiinter.  The  chistel  should 
t)e  preferred  to  the  saw  in  making  the  section,  on  account  of  the  bone- 
dnst  and  detritus  left  by  this  latter  instrument. 

Sayre*s  line  is  half-way  between  Adams's  and  Gant's  lines.  The 
bone  shouki  l>e  divided  squarely  across.  The  attempt  to  form  an  arti- 
ficial ball-and-M'cket  jftint  bj'  making  a  concavity  in  the  upper  fragment, 
or  rounding  off  the  upper  extremity  of  the  lower  fragment,  is  not  jnsti- 
fiable,  because  it  prolongs  the  operation,  and  is  apt  to  be  followed  by 
necrosis,  with  \dtimute  ancliylosis.  It  is  better  to  accomplish  reunion 
at  once. 

The  deformities  of  the  shaft  of  the  feranr  are  also  congenital  and 
acquired.  An  occasional  congenital  malfonnation  is  due  to  failure  of 
development  of  this  bone  in  its  long  axis.  The  femur  may  not  l>e  more 
than  six  inches  in  length,  while  the  tibia  and  tibula  are  normal  in  devel- 
opment. As  a  consequence  of  rickets,  the  femur  is  occasioually  curved 
outward,  causing  genu  varum^  or  bow-legs,  although^  as  will  be  seen 
later,  the  bones  of  the  leg  are  chiefly  involved  in  this  deformity. 

Shortening,  with  or  without  angular  malposition,  is  sometimes  seen 
after  badly  united  fractures. 

For  the  relief  of  these  deformities  osteotomy  and  osteoclasis  may  be 
done  when  the  deformity  is  sufficient  to  justify  the  oj)eration.  In  oste- 
otomy the  incision  should  be  along  the  anterior  and  external  aspect  of 
the  thigh  farthest  removed  from  the  vessels.  The  only  artery  of  im- 
portance here  is  the  descending  branch  of  the  external  ciirumflex.  Oste- 
oclasis is  not  permigsible  unless  the  fracture  can  be  effected  by  manual 
force.  In  recent  and  badly  united  fractures,  and  in  rachitic  subjects,  this 
may  be  done.  The  osteotome  is  preferable  to  the  osteot-lasf.  In  over- 
lajjping  fractures,  with  marked  shortening  (two  to  live  inches),  if  the 
union  is  not  angular,  the  deformity  may  l>e  corrected  and  lateral  s])Snal 
curvature  obviated  by  a  compensating  high  shoe.  If  for  resiheric  reasons 
the  patient  insists  upon  it,  a  section  may  be  taken  from  the  sound  femur 
and  the  ends  brought  together,  as  was  done  by  ^Veir  in  one  instance. 
The  conditions  which  will  justify  this  prr»cedure  are,  however,  rare. 

Occasionally  overlapping  an<i  badly  united  fractures  of  the  thigh  will 
be  met  with  in  which  the  callus,  which  persists,  is  so  extensive  that 
operation  at  the  seat  of  fracture  is  impossible. 

The  deformities  of  the  lower  extremity  of  the  femur  are  those  of 
hypertrophy  or  elongation  of  one  or  the  other  condyle.  The  outer  condyle 
is  only  exceptionally  enlarged.  The  consideration  of  these  pathological 
changes  belongs  properly  to  genu  valgum  and  vanan. 

Genu  Valgmn. — Wheu  a  normal  subject  stands  erect,  the  incUnalion 
of  the  femur  of  each  side  is  inward  and  toward  its  fellow,  until  the  inte^ 
nal  condyles  are  almost  in  contact.  In  other  words,  by  actual  measure- 
ment in  a  descent  of  eighteeu  inches  from  the  head  to  the  condyloid 
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tremity,  a  separation  of  seven  inrlies  between  the  acetabula  is  reduced 
three  and  a  half  inches  from  center  to  center  at  the  knee.    This 
obliquity  is  slighily  increased 
n  f«?nialt's,  (uving  tn  the  l)road- 
>r  development  of  the  pelvis. 

If  the  articular  facets  of  both 

libia^   are  brought   firmly  and 

ftvenly  in  contact  %vith  the  con- 

lyles  of  the  femur,   it  will  be 

leen  that  the  axis  of  the  tibia  is 

■allel  with  that  of  the  spine. 

Any  outward    deviation    of 

:hi3    imniUelism    of    the    tibia 

ith  the  axis  of  the  body  con- 

titutes  the  deft>nnity  known  as 

rnu  rahjum,   knock-knee,   or 

-knee  iFig.  695). 

Knook-knee    may  occur  on 

me  or  Ixith  sides,  in  l>oth  sexes 

nd  Jit  all  ages.     In  exceptional 

tances  genu  valgum  may  ex- 


Fiu.  •J(<5. — Gt-nu  vulinim — Knoek-knpc  or  iU'lcme. 
(AlUr  Pocift?.) 


Flo.  SIM.— Gcau  rNlffnm  and  Vftnim  ]u  tbo  um* 
latient,  in  Uouut  Sinoi  Ho«i|>ltal. 


Flo.  (197.— Tlw  «uiH.'.  nnor  octcotrtinv  of  both 

I^mora.    ^Tlie  auUMr'B  cama.) 


ist  on  one  side  and  varum  on  the  other,  as  shown  in  Figs.  006  and  697. 
Knoe)c-A-nee  is  usually  ncquirvd;  occasionally  congenital.  It  Is  most 
fre<iuently  seen  in  children  and  young  adults  suifering  from  an  acquired 
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or  hereditary  dyscrasia.     As  to  the  causes^  we  innst  look  chiefly     jt 
changes  iu  the  l>ones  at  or  near  the  knee-joint.     Any  interference  w  iih  t\ 
nomiul  processes  of  nutrition  and  development  in  the  l«me.s  will  aoroi/fl/ 
for  most  cases  of  kui  tck-knee,  and  the  chief  pathological  condition  is  eitber 
that  of  rachitis,  or  one  wj  closely  allied  to  it  that  a  distinction  i=;  difficuif. 

The  most  classical  osseous  lesion  in  genu  valgum  is  the  enlargemeBt 
of  the  internal  condyle  as  compared  to  the  extemat.  and  the  resu]tui),f 
Increase  of  the  norma!  obliquity  of  the  tibio-femoral  articulatiuD.  Ttib 
increased  obliquity  may  be  due  to  hypertrophy  of  the  inner  condyle:  i.t 
tu  hypertrophy  of  the  inner  half  of  the  upper  tibial  epiphysis ;  to  ativphv 
of  the  outer  condyle,  or  atrophy  of  the  outer  half  of  the  upin^r  tibial 
epiphysis ;  to  a  combination  of  two  or  more  of  these  conditions ;  (m  s 
curve  of  the  femur  (convexity  inward)  from  rickets*  and  to  a  like  cdtti! 
of  the  tibia  and  fibula. 

There  is  no  anatomical  reason  why  the  internal  condyle  should  fn'ytj 
a  better  nutrition  an<l  greater  development  than  the  outer.  There  is, 
however,  a  very  good  mechanical  explanation  in  this,  that  by  reason  of 
the  marked  obliquity  of  the  femoral  axis  and  the  peri»endicular  direction 
of  the  tibial  shaft  when  the  subject  is  standing  erect,  the  line  of  gravity 
brings  the  greater  weight  upon  the  outer  facet  of  the  tibia  and  the  cor- 
responding condyle  of  the  femur.  The  distribution  of  this  pi-^ '"^ 
equally  over  the  entire  articular  surface  belongs  to  the  niusclt^s  en 
ling  this  joint ;  but  owing  to  the  excessive  numl>er  and  greater  powprin 
the  a(Uliio(or  us  oompare<l  to  the  abductor  grnii]>,  the  internal  nbUqaily  i** 
maintained  and  the  pressure  upon  the  outer  articular  surfaces  inciviuwi. 
In  the  rachitic  condition  the  bones  are  softened,  and  l)ecome  disloripd 
under  pressure,  and  as  a  result  of  muscular  action,  while  such  deformi- 
ties are  resisted  by  the  normal  bones.  ' 

Knock-knee  from  incurvation  of  the  shaft  of  the  os  /emorU  alone  ia 
exceedingly  rare.  When  not  duo  to  abnormal  changes  in  the  condyles, 
the  cause  of  this  deformity  will  usually  be  found  in  rachitic  disease  ••( 
the  tibia  and  fibula,  in  which  these  bones  are  bent  inward  at  the  middl-j 
or  lower  thii-d.  The  principal  changes  in  the  9t>ft  part^  are  elongation"' 
the  internal  lateral  ligaments,  and  a  contracttired  condition  of  the  biceps 
and  popliteus  muscles. 

Symptoirut. — ^The  sj-mptoms  of  knock-knee  vary  lu  different  stages  ol 
the  deformity.  The  approximation  of  the  knees  is  a  less  noticeflWe 
feature  than  the  divergence  of  (he  tibifle.  Witli  the  lower  extremitirt 
fully  extended,  and  tlie  knees  in  contact,  it  will  be  noticed  that  the  inntf 
malleoli  are  separated  from  a  few  inches  to  a  foot  or  more.  When  thi' 
lesion  is  due  to  changas  in  the  inner  condyle  of  the  femur,  it  will  I* 
observed  that,  if  the  leg  is  flexed  upon  the  thigh  at  an  angle  of  90",  the 
deformity  is  less  apparent ;  and  if  complete  Hexion  is  made  in  mild  raws 
of  in-knee,  it  will  disai>pear  altogether ;  i.  e.,  the  tibia  in  extreme  flexion 
will  be  parallel  with  the  femur.  The  patella  is  displaced  outward,  and 
locomotiou  is  more  or  less  impaired.  Pain  is  )»ften  present,  fn'tn  \h' 
unnatural  strain  upon  the  tissues,  and  fatigue  with  the  slight*'9t  es^gjjj 
is  often  noticed. 
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The  diaffnosfs  rests  upon  the  recognitioQ  of  the  symptoms  just 
fetailwl,  Hud  the  prognosis  is  geneiiiUy  favorablt?  wh^n  jiulioioiis 
aiiU  persi?itent  tttatment  is  instituted.  Const itutionul  remedies  and 
mechanical  appliances  are  indicated  early  in  the  disease,  and  opera- 
tive interference  is  justifiable  when  mechanical  treatment  can  not  effect 
a  cure. 

The  first  indication  is  met  in  out-of-door  life,  good  food,  diversion, 
tonics,  cod-liver  oil,  and  the  hypophosphites  of  lime  and  soda. 

The  mechanical  treatment  should  be  insisted  np<m  in  all  cases  of  chil- 
dren in  which  the  deformity  is  not  exaggerated,  and  should  be  i)er8isted 
in  for  several  yeai*s,  if  necessary.  Any  mechan- 
ism which  is  applicable  in  this  defomiity  must 
afford  a  tixed  point,  opposite  to  and  on  the  ex- 
ternal aspect  of  the  region  of  the  knee-joint,  from 
which  constant  traction  may  be  made.  The  appa- 
ratus of  Pi*of.  Sayre  (Fig.  6^8)  will  be  found  of 
great  use  in  meeting  the  chief  indications.  It 
consist-s  of  a  pelvic  belt  of  steel,  padded  so  as 
not  to  excoriate,  and  a  Iwir  of  steel  hinged  at  the 
knee,  and  passing  down  from  the  belt  to  the  sole 
of  the  shoe,  where  it  is  fastened,  as  in  the  long 
hip-spliut  already  described. 

Opposite  each  knee,  and  just  above  and  be- 
low the  joints— in  order  to  distribute  the  press- 
ure over  a  wider  area,  and  thus  prevent  chaiing  or 
excoriations — are  padded  belts  or  bands  which 
sun-ound  the  limb ;  these  are  attached  to  the 
side-bars,  and  may  l)e  tightened  at  will  in  exer- 
cising the  recpiired  traction  to  overcome  the  deformity.  Elastic  tension 
by  means  of  rubbfr  bands  or  webbing  may  also  be  utilized  in  this  man- 
ner. The  hiuges  at  the  knees  allow  the  patient  to  l)end  these  joints  in 
walking  and  wlien  it  is  desired  to  assume  the  sitting  posture.  The 
instrument  slumld  be  worn  during  tlie  waking  hours,  and  at  night  it 
will  be  advisable  to  make  extension  from  both  legs  by  Buck's  method. 
The  cost  of  this  apparatus  places  it  beyond  the  reach  of  many  patients, 
and  in  this  class  of  cases  renders  early  operative  interference  more  jus- 
tifiable. 

Osteotomy  of  the  femur  for  the  correction  of  chronic  cases  of  genu 
valgum  is  an  operation  practically  free  from  danger,  and  yields  excel- 
lent results.  The  section  should  be  made  above  the  joint,  and  away 
from  it  a  sufficient  distance  to  avffid  all  dangiM-  of  entering  the  articula- 
tion or  injuring  the  epiphysis.  Linear  section  should  be  preferred,  since 
it  is  simpler  than  cuneiform  osteotomy,  and  is  equal  to  the  correction  of 
all  cases  excepting  those  in  which  theiv  is  extreme  ungulariiy  ut  the  seiu 
of  deformity.  Such  conditions  rarely,  if  ever,  occur  in  the  femur.  The 
older  oi)erations  of  Ogston,  Reeves,  Chiene,  and  Macewen,  which  in- 
volved the  joints  are  practically  discarde<l.  Tliey  are  objectionable  in 
this,  that  they  invade  the  joint  and  endanger  the  functions  of  this  Im- 
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portant  articulation.*  Tmnaverse  section  above  the  epiphyseal  line,  fro^ 
tlie  outside  (MncCormac)  or  Inner  side  (Macewen),  should  be  preferp^ 
(Fig.  708). 

MaceiDen^s  Operation, — In  this  procedure  it  is  intended  to  dinderbe 
femur  ut  a  right  angle  to  its  axis  thrt>ugh  twr)  thirds  to  three  fourtlwof 
its  thickness,  at  a  point  well  above  the  level  of  th« 
lower  epiphysis.  In  a  child  ten  years  old  the  line 
of  section  should  be  one  and  three  quarter  inch 
above  the  most  dependent  jKtrtion  (if  the  artifilar 
surface  of  the  internal  condyle,  and  in  an  adull  twif 
and  a  half  inches. 

Strict  antiseptic  prerantinns  should  1h*  faken. 
If  E.smarcb's  bandage  is  applied  as  high  as  thf  mid- 
dle of  the  thigh,  the  wound  will  be  kej)t  dtyjiinl 
the  operation  gi*eatly  facilitated.  Flex  the  lej;  on 
the  thigh  and  rotate  the  thigh  outward  so  u  lo 
bring  the  inner  aspect  of  the  joint  upward.  Make 
»n  in<'isi<m  one  inch  hmg,  following  the  direction  ol 
the  internal  condyloid  ridge.  The  center  of  this  in- 
cision should  be  op^fosite  the  |)oint  of  section  above 
given.  The  internal  sphenous  vein  and  the  anas- 
tomotica  magna  artery  should  be  avoided^  and  the  tubercle  for  tlie 
insertion  of  the  tendon  of  the  adductor  magnus  felt.  As  soon  as  tii« 
bone  is  reached  the  chisel  is  earned  down  to  it,,  i)arallel  with  the  incihion, 
and  imnKMHutely  tunied  with  its  ctitting  edge  at  a  right  angle  to  thearis 
of  the  femur.  The  inner  and  anterior  shell  of  compact  tissne  should  be 
tirat  divided,  and  when  the  posterior  portion  is  cut  through  the  osteotdine 
should  li»^  directed  to  the  front  so  that  when  struck  with  the  mallet  it  will 
be  c-arrieil  awiiy  from  the  vessels.  As  soon  as  the  bone  is  cut  throupb  two 
thirds  of  its  thickness,  the  remaining  piece  may  be  fractured  by  grasping 
the  limb  above  and  below  the  section,  and  using  the  other  hand  for  > 
fulcrum  and  the  leg  as  a  lever,  which  is  carried  outward.  As  stton  as 
thebouH  snaps,  the  leg  is  handed  to  an  assistant,  who  is  direct*»d  to-s!f.iiiy 


•  Figs.  699-703.    (After  Poore.) 
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It  by  making  strong  extension.  The  wonnd  shonM  now  he  inigat^l  with 
1*35«J<>  sublimate,  a  sixmge  applied  as  a  compress,  field  in  place  by  a  roller, 
and  the  tourniquet  removed.  In  five  minutes.  If  no  bleeding  of  impor- 
tance t)ociirs,  tlie  8iK)nge  may  be  removed  and  a  dressing  of  iodofonn 
and  .sublimate  g:uize  applied.  The  limb  hIiuuKI  l>e  bruught  into  the 
straight  position  by  extension,  and  steadily  held  amtil  a  plaster-of-Paris 
"bandage  is  put  on  and  hardened.  This  dressing  is  allowed  to  remain  for 
four  or  live  weeks,  as  in  simple  fracture,  when  it  is  removed,  and  passive 
motion  made  at  the  joint.  It  is  reapplied  for  a  week  longer,  and  then,  as 
a  rule,  may  be  discontinued.  MacCormac's  pi*ocedure  is  practically  the 
|Sanie  as  the  above,  with  the  exception  that  the  section  is  made  from  the 
Bfenter  side  of  the  femur.  Of  these  two  operations  the  incision  from  the 
outer  side  (MacConnac's)  is  preferable,  for  the  reason  that  there  are  no 
Tesaels  in  the  way.  On  the  inner  side  the  long  saphenous  vein  and  the 
anaatomorica  magna  artery  are  endangered.  Moi*eover,  it  does  not  matter 
from  which  side  the  bone  proper  is  divided,  as  far  as  the  correctiou  of  the 
deformity  is  concerned.  When  the  tibia  and  fibula  are  invoh'ed  in  the 
deformity,  section  of  these  bones  may  be  required  at  the  same  or  a  sub- 
sequent operation. 

Gejitt  Varum.— In  bow-leg.  or  outward  curvature  of  the  lower  ex- 
tremity, one  or  l>oth  members  may  be  involved.  The  bones  of  the  leg 
are  usually  alone  involved,  although 
in  some  instances  the  femur  may  take 
part  in  the  deformity  (Kig.  704). 

The  principal  cause  of  bow-legs  is 
rickets,  the  softened  bones  yielding  to 
the  weight  of  the  body  or  to  muscu- 
lar contractions.  Genu  rarum  is  usu- 
ally met  with  in  childhood,  but  may 
occur  in  adults  who  ai-e  rachitic.  In 
iretUmenti  the  indications  are  the  same 
as  for  knock-knee.  The  adjustment 
of  any  mechanical  appamtus  is,  how- 
ever, moi-e  dithcult.  Splints  should 
be  adjusted  to  prevent  further  deform- 
ity, or  the  patient  should  be  prevent- 
e<l  from  bringing  the  weight  of  the 
bo<ly  upon   tlie   diseased   bones.     In 

the  mean  while  every  effort  should  be  made  to  correct  the  dyscrasia. 
As  long  as  the  bones  remain  in  the  softened  condition  uf  rickets,  ojxfr- 
ative  interference  is  not  indicated.  Osteotomy  of  the  tibia  and  fibula 
at  the  point  where  the  outward  curve  is  most  pronounced  will,  in  tlie 
majority  of  instances,  correct  the  deformity.  In  extreme  cases  it  may 
be  necessary  to  make  sections  at  two  or  more  points.  If  the  femur 
is  involve<l  it  should  also  be  divided,  although  this  complication  will 
rarely  l>e  met  with.  The  details  of  tlie  operation  and  the  after-treatment 
are  practically  the  same  as  for  genu  valgum. 

Osteoclasis  should  be  substituted  for  osteotomy  only  in  those  cases 
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Fw.  T04.— iii-nH  TATum,  or  bow-leg*. 
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in  which  the  fracture  may  be  accomplished  with  little  force  and  with 
the  hands  of  the  operator.  It  is  ubjec'tionable  when  i>erformed  with  the 
osteoclast,  for  the  i-eason  that  the  soft  tissues  ai^e  brnised  to  an  extent 
which  do*!s  not  occur  in  osteotomy.  Moi-eover,  the  line  of  fracture  can 
not  be  directed  with  the  same  accuracy  as  in  cutting  with  the  chi8i>l. 
The  necessity  for  the  exclusion  of  air  no  longer  exists  in  the  use  of  sub- 
limate irrigation  and  the  antiseptic  dressing. 

AricJiylosU  at  the  Knee^  with  MalposUlou. — For  the  correction  of 
this  deformity  osteotomy  is  at  times  performed.  When  the  degree  of 
malposition  is  extreme,  it  may  l)ecome  necessary  to  divide  the  femur  at 
a  iK)int  fn)m  three  tt)  four  inches  above  the  most  dejiendent  j>orlion  of 
the  articular  surface  of  this  bone.  If  after  this  section  the  limb  (ran  not 
be  broxight  out  stnn^ht,  division  of  the  tibia  just  below  the  tuberosity 
may  be  done.  Exsection  of  the  knee  is,  however,  a  preferable  operation; 
and,  since  in  nuHlern  pnictire  the  danger  of  this  precedure  is  so  jtrivatly 
diminislied,  it  is  believed  that  the  opemlion  through  the  articulation 
will  supersede  section  of  the  bone  in  continuity. 

Talipes. — Club-foot  is  a  deformity  in  which  there  exists  either  an 
abnormal  relation  between  the  bones  of  the  fo4»t  to  each  other,  or  to  the 
tibia  and  tibnla.  There  are  six  simple  and  several  compound  forms  of 
talipes.  The  simple  varieties  are  talipes  equinus^  calcaneus^  varus, 
taigas^  cavtix,  and  ^planus.  Among  the  compotmd  forms  are  those  of 
equino-valgus,  equino-varus,  calcaneo -valgus,  Ciilcaneo-varns,  etc. 

In  talipes  equinus  the  heel  is  drawn  up,  and  the  weight  of  the  body 
falls  upon  the  jjlantar  aspect  of  the  metatarsus,  the  toes  and  phalanges; 
the  gastrocnemius  and  soleus  are  shortened,  the  tendo  Aehillis  tense, 
and  in  extreme  cases  the  heel  can  not  be  brought  down  to  the  ground. 
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Fio.  lOh.  Fia.  VOa. 

Con^nltal  Ulipeft  e<iiil&iu.    (After  Chureliin.) 


Callosities  an?  formed  upon  the  sole  of  the  foot  along  the  metatarso- 
phalangeal line.  When  paralysis  of  the  anterior  muscles  of  the  leg  has 
taken  place^  the  toes  are  twmed  under,  as  in  Fig.  708.     In  this  condition 


TALIPES. 


723 


there  are  atrophy  and  complete  loss  of  power  in  the  tibialis  anticus,  pero- 
neus  tertiua,  extensor  longus  digitorum,  and  extensor  pollicis  muscles. 
Simple  talipes  equinus  is  not  of  very  frequent  occuri-ence,  since  it  is 
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Fio.  707. 
Acquired  Ulipes  eqiUoUA. 


Fw.  708, 

Id  Tig.  706  there  hm  occiirrMl  ootniileui  panUvtua  of  tlie  extc&sor  moaotest 
<AA«r  CburciiUI.) 


almost  always  complicated  with  inward  rotation  of  the  tarsus,  or  talii>e3 
equino-varas. 

Treatment — When  complete  paralysis  has  uot  occurred,  and  if  taken 
early,  talii)es  wpiinus,  whether  ctm^enital  or  acquired,  may  be  cured,  or 
marked  deformity  prevented,  by  the  institution  of 
proper  treatment.  Section  of  the  tendo  Acliillis  is 
rarely  necessary  when  the  case  has  not  been  neglect- 
ed. The  propriety  of  tenotomy  can  be  determined  by 
the  degree  of  resistance  met  with  in  the  effort  to  bring 
the  sole  of  the  foot  to  a  right  angle  with  the  axis  of 
the  leg.  If  this  can  not  be  accomplished,  or  if,  when 
the  tarsus  is  firmly  ilexed  on  the  leg,  pressure  upon 
the  sural  muscles  produces  a  painful  and  marked 
spasm  (Sayre),  tenotomy  is  indicated,  especially  in 
those  patients  who  can  not  afford  the  long-continued 
exi)ense  of  mechanical  treatment,  and  who  of  neces- 
sity can  not  remain  long  in  the  hands  of  an  exjjeri- 
enced  surgeon.  In  simple  equinus  the  indicatiims  are 
to  overcome  the  muscular  contraction  by  artificial  ap- 
pliances, and  to  restore  the  normal  tonicity  and  power  to  the  anterior 
tibial  group  of  muscle. 

When  a  child  is  bom  with  talipes  equinus  (and  all  forms  of  congenital 
club-foot  should  l>e  treated  from  birth),  deformity  of  the  bones  of  the 
foot,  and  the  too  great  stretching  or  elongation  of  the  anterior  muscles, 
may  b«  prevented  by  the  following  simple  means:  Cut  a  piece  of  light 
board  as  wide  as  the  sole,  and  a  little  longer  than  the  foot,  and  cover  it 
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\n(h  adhesive  plaster  Id  such  a  way  that  the  sticking  stirfaoe  is  next  to 
the  skin.  This  is  laid  along  the  sole  of  the  foot,  to  which  it  is  fastened 
by  atlhesive  stnps,  and  a  light  bandage,  leaving  the  end  of  the  board  lo 
pi-ojeot  a  little  beyond  the  toes.  From  the  end  of  the  board  traction 
may  be  made  by  a  strip  of  plaster  carried  upward  and  fa^itened  along 
the  front  of  the  leg  near  the  knee,  sufficient  tension  being  exercised  to 
draw  the  foot  into  its  natural  position.  Or,  if  deemed  necessary,  arti- 
ficial mu.s*les  (rubber  tubing)  may  lie  attached  from  the  tip  of  the  board 
to  insertions  fastened  near  the  knee  on  the  an tero- lateral  aspects  of  the 
leg.  The  apparatus  must  be  carefully  readjusted  whenever  it  becomefl 
loose  or  causes  i>ain. 

When  the  patient  is  able  to  walk,  simple  cases  of  equinus  may  be 
corrected  by  wearing  a  stiff,  solid,  and  well-constructed  laced  shoe,  which 
will  hold  the  instep  well  down  and  keep  the  sole  of  the  foot  in  close 
contact  with  the  sole  of  the  shoe.  The  weight  of  the  iKwly,  falling  upon 
the  anterior  portion  of  the  foot,  will  aid  in  carrying  the  heel  to  the 
ground  with  each  step. 

In  moi-e  obsfinatft  cases  the  Sayre  shoe  (Pig.  710)  moi-e  nearly  meets 
the  mechanical  indications  than  any  other  aiJiKinitus.     When  there  is 

no  inversion  of  the  foot  (varus),  the  lateral  rnb- 
ber  muscle  J  G  h  unnecessary.  In  ordering  tliis 
shoe  it  is  advisable  to  send  to  the  instrument- 
maker  the  shoe  at  the  time  worn  by  the  pa- 
tient, and  with  this  tlie  distance  from  the  sole 
of  the  heel  to  the  upjier  articular  margin  of  the 
tibia,  as  well  us  the  circumference  of  the  leg  at 
this  point.  To  tliis  may  be  added  the  measure- 
ments around  the  fool,  at  the  bases  of  the  toes, 
and  around  the  malleoli.  In  all  cases  of  talipes 
in  walking  children  and  adults,  it  is  im]>ortant 
that  all  excoriations  be  healed  before  any  appli- 
ance is  adjusted. 

The  idea  must  not,  however,  be  entertained 
that  the  simple  application  of  the  shoe,  or  any 
mechanical  appliance,  will  corivct  the  deformity. 
The  after-treatment  is  a  most  important  feature  in  these  cases.  Electrici- 
ty and  massage  ai-e  inipurtant  adjuvants.  The  weaker  galvanic  current 
should  be  preferred,  the  positive  jxde  being  placed  along  the  track  of 
the  nerve  which  supplies  the  affected  muscles,  while  the  negative  sponge 
is  carried  over  the  bellies  of  these  muscles.  The  application  should  be 
made  about  twice  each  week,  while  massage  should  be  employed  twic 
daily. 

In  those  cases  where  tenotomy  is  deemed  advisable,  the  operation  iF 
performed  as  ftiUows :  The  patient  being  placed  under  the  intiuence  of 
an  anjesthetic,  the  tarsus  is  Hexed  forcibly  upon  the  leg,  in  order  to  place 
the  tendo  Arhillis  and  plantar  fascia  uiMjn  the  sti^tch  ;  a  slight  puncture 
of  the  skin  is  then  made,  a  little  anterior  to  the  tendon,  and  on  the  inner 
side  of  the  leg,  slightly  above  the  malleolus  ;  this  opening  is  now  carrie«l 
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710. — Bayrw'a  cliiH-foot  ilioo. 
(Aftur  SAvre.) 


•o  tbe  edge  of  the  tendon  by  traction  upon  the  integument,  and  the 
t^-notome  introdaced,  with  il«  flat  surrace  toward  the  tendon.  The  ten- 
sion upou  the  tissues  Is  now  relaxed,  and  the  edge  of  the  knife  turned 
towju*d  the  parts  to  be  divided ;  the  tarsus  is  tlexed  strongly  upon  the 
l*g,  and  the  tendon  again  made  tense,  when  the  knife  is  pressed  forward 

Kout^vard  through  the  tendon,  wliich  separates  with  a  very  audible 
p.    The  thumb  of  the  operator  being  placed  ovyr  tlio  tendon  exter- 
nally, acts  as  a  guide  and  support,  preventing  the  blade  from  passing 
thnjut^h  the  integument  and  i'ausing  an  open  wound,  an  accident  which 
should  be  carefully  avoided.     As  soon  as  the  division  of  the  tissues  is 
effected,  the  blade  of  the  knife  should  be  withdmwn,  flatwise,  and  the 
thnmb  of  the  operator  slipped  over  the  slight  puncture,  which  is  at  once 
wavered  with  one  or  two  strips  of  adhesive  plaster ;  the  plantar  fa.scia  can 
be  divided  in  a  similar  manner,  if  desirable,  the  whole  foot  being  then 
enveloped  in  cotton,  and  a  snug  roller  bandage  applied.     The  foot  is  now 
"wnired,  by  mechanical  appliances,  at  a  right  angle  to  the  leg,  an  hereto- 
foi*  descrilwMl,     Division  of  the  extensor  tendons  of  the  toes  is  not  often 
'Quired.     The  best  point  of  section  is  just  over  the  metatarso-phalangeul 
aniculation. 

Talipes  Calcaneus. — In  this  rare  form  of  clubfoot  the  toes  are  drawn 
upward  and  the  taraus  flexed  upon  the  tibia;  impairment  of  function 

exists  in  one  or  more  of  tbe  sural 
muscles ;  the  tibialis  anticus,  pero- 
neus  tertius,  extensor  longus  digito- 
runi,  and  poUicisare  sliortened.  This 
deformity  may  be  either  congenital 


fia,  711. — Ccmi^ital  tnliraK  ctJoanoTiB. 
(.Alti-r  ChurcliUl.) 


Fio.  71S.— Ao<iulrwl  tilip«»  (vlooneut. 
(Aftvr  ChurcJiilLj 


or  acquired  (Figs.  711,  712).  It  is  usually  met  with  in  children,  or  may 
occur  at  any  period  of  life,  from  rupture  of  the  tendo  AchiUis,  or  paral- 
ywa  of  the  muscles  of  the  calf  of  the  leg,  ununited  fracture  of  the  os 
calcia,  etc.  In  this  condition  the  mechanical  and  surgical  applianc^^s  and 
treatment  are  exactly  opposite  to  those  of  the  preceding  variety.  An 
■ununited  section  of  the  tendo  AchiUis  should  l>e  corrected  by  cutting 
own  ux>un  this  tendon  at  the  seat  of  the  division,  freshening  the  divided 
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ends,  aud  sewing  them  together  with  silk  sutures.  Mild  cases  of  calca- 
neus may  be  relieved  by  the  wearing  of  a  well-fitting,  laced  shoe,  the 
weight  of  the  body  aiding  in  correcting  the  deformity.  When  the  toes 
can  not  be  brought  down  without  the  aid  of  additional  pressure,  the 
apparatus  in  construction  similar  to  the  one  recommended  for  flat-foot 
can  be  applied.  The  object  to  be  obtained  is  to  elerate  the  heel  and 
depress  the  toes  by  mechanical  means.  For  this  purpose,  the  shoe  as 
devised  by  Br.  Sayre  (Fig.  713)  is  admirably  adapted.  This  is  a  strong, 
laced  shoe,  with  steel  rods  running  up  on  either  side  of  the  leg  to  a 
collar  below  the  knee,  the  rods  being  hinged  at  the  ankle  to  allow  of 
free  motion  at  this  joint ;  from  the  heel  of  the  shoe  a  small  steel  spur  is 
seen,  to  which  is  secured  a  strong  piece  of  elastic,  x)assing  np  to  the 
collar  around  the  leg.  This  rubber  artificial  muscle,  taking  the  place 
of  the  gastrocnemius  and  soleus  muscles,  if  made  of  sufficient  tension, 
will  elevate  the  heel  and  restore  the  foot 
to  its  normal  position.  There  are,  how- 
ever, various  instruments  for  the  correc- 
tion of  this  deformity,  the  surgeon  modi- 
fying the  shoe  as  may  be  required  to  suit 
each  case.  In  addition  to  the  mechani- 
cal appliances,  the  after-treatment,  by 
electricity,  massage,  etc.,  should  be  car- 


Fio.  713. — Sayro'a  shoo  fiir  talipes  calcaaeus. 
(After  Sayre.j 

ried  out  as  in  other  forms  of  club-foot 
where  atrophy  of  the  muscles  and  loss  of 
power  exist. 

Talipes  Varus  and  Equino-Varus. — 
These  deformities  consist  of  an  inward 
rotation  of  the  foot,  and  are  the  most 
common  forms  of  talipes  (Pigs.  714-717). 
The  majority  of  cases  are  those  in  which 
spastic  contraction  of  the  sural  muscles 
also  occurs  (equlno-varus).  Talipes  varus  and  equino-varus  are  more 
often  congenital,  but  are  frequently  acquired,  one  or  both  feet  being  in- 
volved.    The  degree  of  deformity  varies  from  slight  inversion  of  the  foot 


Flo.  Y14. — Talijx's  cqiiino-vaniH  in  an  adoiL 
(After  Churchill. > 
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to  the  most  exaggerated  form  in  which  the  sole  looks  upward,  while  in 
the  act  of  walking  the  ditrsum  rests  npou  the  ground. 

TTie  rliangea  wliirh  tlie  striu'tures  of  the  foot  uiidurgo  are  shortening 
of  the  plantar  fascia  and  the  interna!  lateral  ligaments,  together  with 

A. 


Pio.  716. 


Fio.  716. 

Three  gndvs  of  t*Upe»  varus. 


(Aftflr  Chufchlll.) 


Fio.  7IT. 


a  contraotured  condition  of  the  tibialis  antious  and  posticns  muscles. 
This  deformity,  thei-efore,  places  those  muscles  and  ligaments  upon  the 
stretch  which  are  situated  upon  the  outer  aspect  of  the  leg,  and  re- 
sults from  complete  or  i>artial  paralysis  of  the  peronei  muscles.  The 
displacement  of  the  bones  of  the  tarsus  will  correspond  to  the  extent 
of  the  deformity;  the  astragalus  being  tilted  downwaivl,  the  8<*aphoid 
is  displaced  inward  and  downward  by  the  action  of  the  tibialis  posti- 
cus, the  tubercle  on  this  bone  becoming  very  prominent ;  there  is  in 
addition  marked  rotation  at  the  astragalo-scaphoid  and  ralcaueo-cuboid 
junctions,  the  displacement  being  especially  marked  in  this  last-named 
articulation. 

When  the  deformity  exists  at  birth,  if  not  corrected  early,  the  Iwnes 
will  become  ossified,  and  the  deformity  pennanent.  In  these  ea.ses  tar- 
sotomy and  exsectiou  are  the  only  means  of  bringing  the  foot  into  its 
norma!  position. 

The  ti^atment  of  talipes  equino-vanis  in  the  infant  consists  in  the 
application  of  small  rubber  bjinds  or  pieces  of  tubing,  which  will  make 
constant  and  gradual  traction  in  the  line  of  the  weakened  or  paralyzed 
muscles.    This  [BanoelV s)  method  is  as  follows : 

Cut  a  piece  of  strung  ad!iesive  plaster  into  the  shape  of  a  fan,  which 
is  split  into  four  or  five  strips  converging  toward  the  apex  of  the  fan 
(Fig.  718).  "The  apex  of  the  triangle  is  passed  through  a  wire  loop  with 
a  ring  in  the  top  (Figs.  718,  710),  brought  back  npon  itself,  and  secured 
by  sewing.  The  plaster  is  firudy  secured  to  the  foot  in  such  a  manner 
that  the  wire  eye  shall  In*  at  a  j>oint  where  we  wish  to  imitate  the  inser' 
Hon  of  the  muscle,  and  that  it  shall  draw  pvenly  on  all  jMirts  of  tlie  foot 
when  the  traction  is  applied.  Secure  this  by  other  adhesive  straps  and 
a  smoothly  adjusted  roller. 


728 


A  TEXT-BOOK  ON  SURGERY. 


"The  artificial  origin  of  the  muscle  is  made  as  follows :  Cut  a  strip  of 
tin  or  zinc  plate,  in  length  about  two  thirds  that  of  the  tibia,  and  in 
width  one  quarter  the  circumference  of  the  limb  (Pig.  720).  This  is 
shaped  to  fit  the  limb  as  well  as  can  be  done  conveniently.    About  an 


Flo.  719.— (After  Sayre.) 


Fio.  YIS.— (After  Soyre.) 


Fio.  720.— (After  Sayre.) 


inch  from  the  upper  end  fasten  an  eye  of  wire.  Care  should  be  taken 
not  to  have  this  too  large,  as  it  would  not  confine  the  rubber  to  a  fixed 
point.  The  tin  is  secured  upon  the  limb  in  the  following  manner :  From 
stout  (mole-skin)  plaster  cut  two  strips  long  enough  to  encircle  the  limb, 
and  in  the  middle  of  each  make  two  slits  just  large  enough  to  admit  the 


Fio.  T21,— (From  Barwoll.) 


Fio.  722.— (Prom  Barwcll.) 


tin,  which  will  prevent  any  lateral  motion ;  then  cut  a  strip  of  plaster, 
nither  more  than  twice  as  long  as  the  tin,  and  a  little  wider :  apply  this 
smoothly  to  the  side  of  the  leg  on  which  the  traction  is  to  be  made, 
beginning  as  high  up  as  the  tuberosity  of  the  tibia.    Lay  ujion  it  the  tin. 


A 


placing  the  upper  end  level  with  that  of  the  plaster  (Fig.  721).     Secure 
this  by  passing  the  two  strips  above  mentione<i  aroimtl  the  limb  (Vig, 
722),  then  turn  the  vertical  strip  of  plaster  upward  upon  the  tin.     A  slit 
should  be  made  in  the  plaster  where  it  passes  over  the  eye,  in  order  that 
the  latter  may  prtitnide.     The  roller  should  then  be  continued 
smoothly  up  the  limb  to  the  top  of  the  tin.    The  plaster  is  agnin         ^ 
reversed  and  brought  down  over  the  bandage,  another  slit  being         IS 
made  for  the  eye,  and  the  whole  secured  by  a  few  turns  of  the     iio.  ras. 
roller.     A  small  chain,  a  few  inches  in  length,  containing  a 
dozen  or  twenty  links  for  graduating  the  adjustment,  is  then 
secured  to  the  eye  in  the  tin. 

"  Into  either  end  of  a  piece  of  ordinary  India-rubber  tubing, 
about  one  quarter  of  an  inch  in  diameter  and  two  to  six  inches 
in  length,  hooks  of  the  pattern  shown  in  Fig.  723  ai*e  fastened 
by  a  wire  or  other  strong  ligjiture.  One  hook  (Fig.  722)  is  fast- 
ened to  the  wire  loop  on  the  plaster  on  the  foot,  and  the  other 
to  the  chain  above  mentioned,  the  various  links  making  the  fio.  iu. 
necessary  changes  in  the  adjustment. 

"The  dressing,  when  complete,  is  shown  in  Fig.  722."    (Sayre.) 
A  roller  should  now  be  carefuUj'  and  smocithly  applied  over  the  plas- 
ter and  between  the  leg  and  the  iirtiHcia!  muscles. 

When  the  muscles  can  not  be  obtained,  and  in  mild  cases,  in  which 
the  foot  may  be  brought  readily  into  position,  a  correction  may  be  eflFected 
by  means  of  one  or  more  strips  of  adhesive  plaster  ns  follows :  One  end  of 
the  strip  is  laid  ui)on  the  dorsum  of  the  foot,  near  the  bases  of  the  third 
and  fourth  toes,  whence  it  is  carried  in  a  slightly  spiral  direction  to  the 
inner  border  of  the  sole,  and  acrf)ss  the  sole  to  the  outer  margin  of  the 
foot.  As  the  ft)Ot  is  now  brought  into  a  normal  position  by  the  hand  of 
the  operator,  the  strip  of  plaster  is  laid  along  the  outer  and  anterior 
IMpect  of  the  leg  and  thigh,  and  firmly  secured  by  encircling  strips  of  the 
same  materhil.     A  bandage  over  all  will  hdld  the  dr*\ssing  in  pfwition. 

When  the  patient  is  able  to  walk,  the  club-foot  shoe 
(Fig.  710)  will  give  the  greatest  satisfaction.  The  rub- 
ber muscles  should  be  applied  and  regulated  in  such  a 
way  that  they  will  imitate  ns  nearly  as  possible  the  nor- 
mal action  of  the  muscles  they  are  intended  to  assist, 
A  less  expen.sive  instrnment,  one  which  yields  good 
results  in  the  milder  forms  of  talipes  equino-vams,  and 
which  may  be  readily  made  by  any  ordinary  worker  in 
iron,  is  shown  in  Fig.  725.  It  consists  of  a  sole-piece  of 
sheet-iron,  which  is  riveted  to  a  heel-piece  of  the  same 
material,  and  is  roomy  enough  to  hold  the  heel  of  the 
patient  without  chafing.  It  should  be  nicely  padded, 
to  prevent  the  danger  of  excoriations.  To  this  heel- 
piece is  attached,  by  a  hinge-joint  with  limited  forward 
and  l>ackward  motion,  an  iron  bar  which  extends  to  the 
padded  iron  collar  around  the  leg,  near  the  knee.  The  foot  of  the  pa- 
tient is  secured  to  the  sole-piece  by  adhesive  plaster,  with  the  old  of  (iie 


Flo,  72ft.— Ir"!!  t}\m 
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instep-strap  shown  in  Fig.  726,  aad  a  flannel  roller  carried  over  alL    Aa  i 
tliH  perj^ndicular  bar  is  now  cai'iied  parallel  witli  the  leg,  and  held  ui 
this  position    by  buckling 
the  coUar  around  the  leg  at 

the  knee,  the  foot  is  turned  "I  T 

outward  and  held  in  its 
normal  position.  An  ordi- 
nary ladns-shoe  should  be 
woiTi  over  the  brace. 


Outer  view. 


InuoT  Tiew. 


Fio.  7S7.— Rccvbft's  oniventat  »boe,  a«  H  U  being  appBed  iB 
th«  tnmUucnl  of  Uili{>cA  fMjuinu-vBruB.    (After  UeercK.) 


Fin.  728.— Iron  aboe  lor  toltpos  rirv  and 
eqiiino-vaniD  in  potiltton.  Ttiu  adlra- 
aivo  ntnrs  tmd  banda^  havtt  bnea 
omitted  m  tbo  eau 

An  apparatus,  the  mech- 
anism of  which  i.s  some- 
what similar  to  this,  is  high- 
ly recommended  by  Mr. 
Reeves,  and  is  shown  in 
Fig.  r27. 

The  moiiification  of  Seai^ 
pa's  shoe  (Fig,  728)  possess- 
es some  advantages  over  the 

iron  shoe  above  described,  and  should  be  preferred  to  it  when  it  ran 
be  obtained. 

Tenotomy  and  /aftclofomf/  will  be  found  necessary  in  a  large  jiroi>or- 
tion  of  cases  of  taliytos  eqnino-varus,  and,  when  not  essential  to  ulrinmte 
success,  it  will  gi*eatly  expedite  the  permanent  rest<^>ration  of  the  mem- 
ber to  its  normal  position.  The  application  of  Esmarch's  bandage  from 
-  the  toes  to  above  the  knee,  though  not  essential,  rendei*s  the  oj>ei-!itive 
procedure  more  rapid  and  easy  of  execution.  The  tendo  Achillis  is 
divided  a.s  heretofore  directed.  In  addition,  the  tihialis  anticua  and  the 
tibialis  posticus  will,  as  a  rule,  require  to  be  divided.  The  tendf>n  of  the 
tibialis  auticus  should  be  cut  subcutaneously  about  one  inch  al«>ve  its 
insertion  into  the  Internal  cuneiform  bone  by  introducing  the  tenot*mie 
beneath  it  from  the  middle  line  of  the  foot.  It  can  be  made  prominent 
by  forcible  eversion  of  the  foot.     Division  of  the  tendon  of  the  tibialis 


Fit).  T2S.— Modtflod  St-arfia'H  nIkio  for  tahpes  Tarua  and  aqltilia-  j 
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posticus  is  best  effected  by  an  incision  parallel  with  the  inner  border  of 
the  tibia  just  above  the  inromal  malleolus,  whei-e  it  lies  iu  dose  ivlation 
to  this  surface  o(  the  bone.  As  soon  as  it  is  exposed,  an  aneurism- needle 
should  be  passed  beneath  it,  when  it  can  be  drawn  out  through  the  wound 
and  divided  with  the  scissors.  Subcutaneous  section  of  this  tendon  w 
a  very  tlifTicult  Jind  uncertain  procedui-e,  while  no  mistake  is  i>ossibIe 
through  an  open  wound.  If  caiv?ful  antisepsis  is  practiced,  and  if  the 
wound  is  at  once  closed  with  catgut  sutures,  no  suppuration  can  occur. 
The  plantar  fascia  should  be  divided  by  inlnKlucing  the  tenotome  llat- 
wise  undej  the  fastia  from  the  inner  border  of  the  foot,  turaing  tlie  edge 
outward,  and  cutting  the  fascia  as  it  is  made  tense.  Several  lines  of 
setnion  through  this  fascia  may  be  made  wlien  necessary.  Bits  of  adhe- 
sive plaster  should  Ije  placed  over  each  puncture. 

Tarsotomy. — In  exaggerated  anrl  chronic  cases  of  congenital  talipes 
equino-varus,  a  wedge-8hai>ed  exsection  of  a  porti(jn  of  the  tarsus  will 
at  times  i)ennit  a  restoration  of  the  foot  to  its  normal  position,  and  serve 
to  restore  in  great  part  the  usefulness  of  the  meml>er.  In  two  recent 
cases  in  which  I  perfiirnie<l  this  operation,  the  most  gratifying  results 
wej«  obtained.  In  each  case  the  patient  walked  with  the  dorsum  of  the 
foot  on  the  floor,  and,  in  one  instance,  the  toes  pointed  directly  back- 
ward. 

After  Esmai-ch's  bandage  has  lieen  applied,  a  free  incision  is  made 
along  the  fibular  side  of  the  foot,  extending  from  below  the  external 
malleolus  to  the  tarso- metatarsal  junction.  All  the  tissues  should  be 
lifted  from  the  bones  by  the  periosteal  elevator,  and  the  wedge-shaped 
section  of  the  tarsus  removed  by  the  gouge  or  chisel.  The  anteri<ir  jwr- 
tion  of  the  astragalus  will  require  to  be  removed,  and  as  much  of  the 
tarsus  should  be  exsecled  as  is  needed  to  permit  the  restoration  of  the 
foot  to  the  natm-al  position;  for  it  Is  not  only  necessary  to  evert  the 
foot,  but  to  make  at  the  same  time  a  marked  rotation  of  that  |)art  of 
the  member  anterior  to  the  line  of  section.  The  tendo  Achillis  should 
now  be  divided,  and,  as  soon  as  the  proper  position  is  obtained,  the 
wound  should  be  inigated  with  sublimate  solution,  the  incision  closed 
and  covered  with  io<hiformized  gauze,  and  a  light  sublimate  dressing 
and  compression-l>andage  ai)pUed  tight  enough  to  arrest  all  oozing.  A 
plaster- of- Paris  dressing  is  now  put  on,  and  the  foot  held  in  position 
until  this  hardens.  This  last  procedure  can  l>e  facilitated  by  adjusting 
two  stri]»s  of  a<lhesive  plaster,  one  of  whi<;h  will  sen'e  to  hold  the  foot 
at  a  right  angle  to  the  axis  of  the  leg,  and  the  other  to  keep  it  rotated 
outward  while  the  plaster  is  being  appliwl  and  is  hardening.  The  dress- 
ing may  he  removed  not  earlier  than  the  fifteenth  day,  and  should  not 
be  disturbed  for  a  month  unless  from  soiling  or  smelling  it  is  necessi- 
tated. 

Talipes  Val(fm.—\vi  this  deformity  the  normal  arch  of  the  foot  is 
lost,  an<l  the  foot  is  everted  (Figs.  729,  TdO,  731,  732).  The  conti-acted 
muscles  are  the  ]>eroneu.s  longus  nnd  brevis,  while  the  paralysi-s,  as  a 
rule,  affncls  the  tililalis  |)osticu.s,  anticns,  and  flexor  muscles.  When  the 
tarsid  arch  gives  way,  the  plantar  fascia,  caicaueo-cuboid  ligaments,  and 


_r  rzxr-BooK  on  surgery. 

r   e-?---a»r  «r^r»"iei.  and  the  tibialis  anticus  is  elongated.    The 
Zirr^  :ir:=*-j=*  aav  N?  due  to  i)aralysis,  or  to  strain  from  tlie 


Tis.  T"0. — Aoqairc<l  talires  vuli^ua. 
..After  Cliurthill.) 


Treatment. — In  talii)es  val- 
pns  in  an  infant  the  eversion 
may  be  corrected  by  means  of 
the  adhesive  strips  applied  as 
in  the  treatment  of  varus.  The 
direction  of  traction  is  of 
course  opposite.  The  artificial 
muscles,  after  the  method  <if 
Rirwell.  are  also  as  api)licaMe 
here  as  in  varus.  The  iron 
shoe  (Kip.  72.)),  made  with  the 
bar  to  come  iipon  tlie  inner 
side  of  the  leg,  is  as  service- 
able in  mild  cases  of  valgus  as 
in  varus  or  equiuo-varus.  This 
api^aratus  is  always  worn  in- 
side of  an  ordinary  shoe.  ^Ny- 
nip's  boot  (Fi<r.  733)  is  highly 
retH>mmended  by  Mr.  Reeves. 
It  ctmsists  of  a  stiff-soled  lacinp:- 
shoe.  with  a  leg-collar  and  iron 
or  steel  bar  attached  to  tlie 
outer  side  of  the  shoe,  with  a 
lateral  hinge  opjiosite  the  ont- 

^    »tnj«--fl^'^  ^   ^^  *''^'  °*^^^  ^^^^  ^^^^*'  ^^  attached  a 
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.«*i»iTi»ic  **  »t.?*-  inversion  of  the  foot  is  effected 
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Klo.    "83.— Ny roll's   •thoo 
(After  BocVM.) 


When  tenotomy  of  the  peronei  muscles  is  indicated,  tliey  should  be 

divided  sulHJutaneouslj-  from  three  quarters  to  one  and  a  half  inch  (owin^ 
the  age  of  the  patient)  above  the  external  malleolus,     Cuneiform  tar- 
ray  may  be  apjilied  to  the  correcliun  of  this  de- 
formity in  exaggerated  rases  in  atlults.     When  the 

bones  are  thoroughly  ossilied  it  will  be  impossible  to 

change  the  shape  of  these  organs  and  restore  the 

normal  sha])e  of  the  jmrt  by  any  mechanical  nppa- 

ratus,  no  matter  how  persistent  in  its  use.     The  in- 
cision is  made  along  the  inner  side  of  the  foot,  and 

the  ar>ex  of  the  conical  section  must  l>e  at  the  onter 

border  of  the  tai-sus.     The  details  of  the  operation 

and  the  after-treatment  are  pi*actically  the  same  as 

given  for  equino-varus. 

Talipes  CrtP?/*.— Ilollow-fot^t  is  almost  always  an 

acquired  defi>rmity,  although  it  may  Iw  congenital. 

It  occurs  with  talipes  cah'aneus,  equinus,  and,  in  a 

mild  degree,  may  complicate  varus  and  equino-vams. 

In  this  defi>i'niity  the  a ntero- posterior  arch  of  the 

foot  is  exaggerated,  the  plantar  fascia  and  the  muscles  of  the  plantar 

Ki   which   have   their  origin  behind   the  medio- tai-sal    joint,    and 
are    inserted    anterior  to   this  articula- 
^^^^^  ^^^^     tion,  are  shortened.     The  plantar  fascia 

^^^^^^^^^^^^KB  ^"d  t'l^  calcaneo-culK>id  ligaments  are 
J^^^^^^^^^^^^^  also  shortened.  The  sole  of  the  foot 
^^H^^^^^  no  longer  rests  upon  the  tioor,  as  in  the 

noiTual  condition  (Fig.  734),  but  touch- 
es oidy  at  the  heel  and  along  the  meta- 
tarso-phalangeal  line. 
Any  inflammatory  process  of  the  plantar  region  may  induce  contrac- 
tion of  the  fascia  or  ligaments ;  or  spastic  contraction  of  the  muscles  of 
this  rpgion  from  local  or  i-emote  causes  may  produce  this  deformity.  Com- 
mencing bv fore  the  lx>ues  are  softened,  the  distortion  of  the  foot  is  apt 
to  become  permanent  unless  exsection  or  crushing  is  performed.  Of 
these  two  procedures,  tnrsoclasis  is  the  most  readily  accomplished; 
but,  when  the  t^irsioclarst  can  not  be  had,  s<*ction  through  the  tarsus, 
with  a  thorough  division  of  the  plantar  fascia,  will  be  justiiiable.  For- 
tunately, few  instances  ^riil  occur  where  such  harsh  procedures  will  be 
called  for. 

In  recent  cases  the  deformity  may  be  relieved  by  wearing  a  plain  shoe 
BBtb  a  low.  broad  heel  and  straight,  thick  sole.     The  plantar  fascia 
^DOnld  be  divided  in  all  cases  which  do  not  readily  yield  to  mechanical 
treatment. 

TaltpeK  Planus. — Flat-foot  has  Iwen  partially  considered  with  talipes 
valgus,  with  which  condition  it  is  almost  always  a.ssiK'iated.  The  antero- 
posterior arch  of  the  foot  is  more  or  less  obliterated,  and  in  severe  cases 
the  anterior  portion  of  the  sole  spreads  out  or  widens  in  its  transverse 
diameter  (Fig.  73o). 


fto.  TW. — Showini:  the  turfaco  of  t^*  nolo 
vliieh  r«*t«  tin«u  tlii*  floor  lu  ■  uoruiftl 
foot    (After  .Sftvrtt.) 
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Fio.  78fi. — Cast  or  the  ri^ht  foot  in  ft 
aiM  of  uli[>«a  ploDUA,  at  Uie  Poljr- 
cliDie. 


to 


The  plantar  fascia  and  calcaneo-cnboid  ligaments  are  stretched,  the 
internal  lateral  ligaments  of  the  ankle-joint  are  generally  involved,  whik 
the  tibialis  anticus  and  the  anteropostfrior  muticle^  of  the  plantar  as- 
pect of  the  foot  are  elongate'L  The  princi- 
pal cause  of  this  deformity  is  the  habitunl 
carrying  of  heavy  l)nrdens,  or  pressure  i»f 
the  superincumbent  vseight  of  the  body  ui>od 
the  arch  of  the  foot,  together  with  lack  o{ 
tonicity  in  the  muscles,  and  of  strength  iu 
the  ligaments  and  fascia. 

Treatment. — It   is    exceedingly   diffiink 
and  in  the  majority  of  cases  impossiWe  to 
correct  this  deformity.     The  best  method  is  to  support  the  arcb  of  rli 
foot  by  a  comfortable  adjustment  of  pressure  by  inserting  a  piece  of  fi 
in  the  sole  of  the  shoe,  just  beneath  the  arch. 

The  d^^ormfdes  of  the.  foes  are  congenital  and  acquired.  The  con- 
genital deviations  from  the  normal  are  the  pi-esence  of  one  or  more  sn- 
pernuraerary  toes  {polydactyltis\  or  the  absence  of  one  or  more  of  thew 
members  {ftymlaetylus). 

In  pol(/f/ac(ylifn  the  most  frequent  snpemumerar}'  toe  is  one  connectal 
with  the  great-toe,  attached  usually  on  its  inner  or  tibial  aspect,  ntair  I 
junction  of  the  metatarsal  bone  and  phalanx.  In  a  rai-e  case  of  this  de- 
formity, re])orted  by  Prof.  8ayi*e,  thei"e  were  eight  tties  vu  the  right  acd 
ten  on  the  left  foot. 

Tieatment. — All  minor  dpformities  the  removal  of  which  does  nol 
endanger  the  life  of  the  individual,  or  diminish  the  usefulness  of  Ilif 
member  affei^ted,  demand  amputation  within  the  first  year  or  two  of  life, 
before  the  patient  is  old  enough  to  become  conscious  of  possessing  a  de- 
formity. 

St^dactylus  is  a  term  applied  not  only  to  the  partial  or  entire  al 
sence  of  one  or  more  fingers,  but  also  to  the  condition  known  as  c^ngeo-' 
ital  web-toe. 

Web- toes  may  be  treated  in  the  same  way  as 
web-fingera.  If  neglected  until  the  child  is  old 
enough  to  become  accustomed  to  the  deformity, 
operation  is  of  doubtful  propriety. 

When  one  or  more  toes  are  missing,  as  in  Fig. 
736,  even  when  the  deformity  is  offensive  to  the 
sight,  the  question  of  operative  interference  (except 
for  relief  from  pain)  should  depend  upon  the  de- 
gree of  usefulness  enjoyed  by  the  deformed  mem- 
ber. An  important  principle  in  the  surgerj*  of  the 
foot  is  to  save  every  particle  of  surface  for  the  sup- 
port of  the  body.  This  conclusion  gains  additional  force  in  the  abili: 
to  conct»al  the  deformity  by  a  ]>ro]>erly  constnicted  wltoe. 

The  acquired  deformities  of  the  toes  result  in  almost  all  cases 
improperly  adjusted  shoes.     The  displacement  may  \je  in  all  direcli 
although  those  of  the  great  and  little  toes  are  usually  toward  the  mi 
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line  of  the  foot.  The  middle  toe-s  may  be  flexed  in  one  joint,  extended 
in  anctther,  or  crossed  over  each  other. 

Jldllnj^  raJffUJi,  or  displacement  of  the  great-toe  toward  the  fibular  or 
outer  side  <if  the  foot,  is  a  common  deforniiiy  (Fig.  T^).  In  exagger- 
ated instances  mechanical  or  surgical  interference  is  demanded.  Uallax 
valgus  is  caused  chiefly  by  shoes  which  are  pointed  at  the  tip  and  are  too 
short  for  the  foot.  It  may  also  occur  with  club-foot,  and  genei-ally  with 
talipes  varus  and  planus.  The  action  of  the  muscles  iuserte*!  into  the 
base  of  the  gT»-ur-toe  must  not  be  altogether  overlo<iked  in  the  ictiology 
of  ihis  deformity.  Of  the  five  muscles  which  arise  from  the  tarsus  and 
metatarsus  and  are  inserted  into  this  toe,  all  but  one  tend  to  cany  it  to- 
wanl  the  fibular  side  of  the  foot. 

In  being  disphicwl,  the  great-toe  usually  is  carrie<i  above  the  second 
or  third  toe,  occasionally  beneath  it.  The  phalanx  is  more  or  less  com- 
pletely dislocated  from  the  original  articular  surfuoe  of  the  metatai-sal 
bone,  being  twisted  around  to  its  outer  latenil  aspect.  The  cartilage  of 
the  old  jwrtion  disiippears,  and  a  new  joint-surface  is  developed  on  the 
external  :uspect  of  the  metatarsal  bone.  Fi*om  pressure,  a  callosity  of 
varying  thickness  develops  over  the  tip  of  the  metacarpus,  adding  greatly 
to  the  ai>pearance  of  deformity. 

Trentf/ierU. — ^(ild  cases  of  liallux  valgus  may  be  cured  by  elastic  ten- 
sion steadily  applied,  as  follows :  A  soft  kid  or  chamois-skin  cover  is 

made  for  the  affected  toe,  and  to  the  end  of 

»-^ ^         this  a  piece  of  thin  elastic  webbing  is  at- 
fk             yM         tacheil.     To  the  webbing  a  strip  of  adhesive 
m            SS         plaster  is  stitched,  and  this  is  carried  around 
f      ^T&        ^^®  ^*^^  ^^^  '*  made  to  adhere  along  the 


V 


f/ 


I 


Fio.  IVt. — Savh'"(i  mptlHid  nf  tr«atirt(r 
balUx  viitgus.     (After  Swyre.i 


F[{i.  TS^s.— Hallux  nljrm.    (From  * 
patiunt  at  Motuit  Sioai  IIoMpital.) 


f  10.  731*.— The  Mine, 
after  oparatioEL 


outer  Bide  of  the  foot  in  such  a  way  that  the  webbing  is  made  to  draw 
the  toe  outward  (Pig.  737). 

In  severe  cases,  operative  interference  can  alone  restore  the  toe  to  its 
normal  position.  The  operation  consists  in  an  incision  made  along  the 
inner  side  of  the  foot,  the  center  of  wliich  is  over  the  angular  projection 
at  the  end  of  the  metatarsal  bone.  The  callosity  should  be  removed,  the 
joint  opened,  a  wedge-shaped  segment  removed  from  the  end  of  the 
metatarsal  bone  and  tlie  phalanx.  Enraigh  should  be  removed  with  the 
exsector  or  metacarjial  saw  to  permit  the  bones  to  be  brought  into  proper 
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position.  wlu»ro  they  should  be  held  by  a  silver-wire  snture  passed  Wel/ 
into  the  bone  a  half-inch  from  the  cut  surface ;  or  the  brmes  way  be  hejrf 
in  apposition  by  tniiislixion  wieh  smnll  steel  drills.     Fig.  738  isfnjrua 
cast  taken  from  a  patient  at  Mount  Sinai  Hospital  upon  whom  I  did  this 
operation  in  both  feet.     The  degree  of  corret^tion  is  shuT»*n  in  Pig.  739. 

This  operation  is  preferable  to  that  of  osteotomy  of  the  first  metafai 
sal  bone  just  behind  the  articulation,  for  the  ivasun  that  the  callosit 
and  projection  opposite  the  joint  can  only  be  removed  by  excision. 

J/a/lnx  rarvs^  or  i)i£reon-to<s  is  a  much  rarer  deformity.  an<l  occiu 
usually  as  a  result  of  citratncial  contractions  or  from  s]>astic  action  y 
the  abductor-pollicis  muscle.   The  treatment  consists  in  adjusting  a  well- 
made  shoe  which  will  ])U9h  the  toe  into  its  proper  pofiition.    Diviaon 
of  any  cicatricial  tissue  or  the  tendon  of  the  abductor  muscle  may  1 
necessary. 

Dispfnf^enierU  of  the  little  toe  is  usually  inward  and  beneatb  tlie" 
fourth.    The  same  tivatmeut  may  be  applied  in  this  defonniiy  as  given 
for  hallux  valgus. 

Flexion  (^  the  toes  may  be  complete  when  there  is  paralysis  of  tlie 
extensor  muscles.    The  most  usual  form  is  that  in  which  the  (ii-st  phalani 
is  tilted  Tipward,  that  is,  seemingly  extended,  while  the  distal  phalaux  i^ 
drawn  downwanl,  so  that  the  nail  is  to  the  fnjnt^  and  the  lip  of  the 
rests  upon  the  ground.     This  condition  is  also  known  as  hamnier4*)ts. 

The  cause  is  chiedy  one  of  im])roi)er  shoeing,  by  which  the  toes 
not  allowed  to  be  fully  extended,  and,  being  held  in  this  cnimped  jwatio 
by  the  shoe,  the  muscles  and  fascim  become  permanently  shortened.    11 
plantar  fascia  is  usually  involved  in  chronic  cases.     The  extensor  nui 
cles  becoHie  slmrtened  as  well  as  the  Hexors,  which  are,  however,  the 
principjil  agents  in  pr()dacing  the  deformity. 

Extrnsion  of  the  toes  beyond  the  normal  line  is  a  rare  condition.    It 
could  only  be  caused  by  fwiralysis  of  the  flexors. 

Treatment.  — Xn  mild  cases  of  incipient  hamm**r-toes  a  cure  mny  i 
effected  by  wearing  a  shoe  long  enough  to  allow  these  members  lo  1 

extended.    In  more  chnmic  and  obstinate 
a  metal  sole  should  be  adjusted  so  that  an  ••rd 
nary  shoe  can  be  worn  over  it.     Just  benrtiih  i 
middle  of  the  toes  is  a  series  of  perforations 
the  sole,  through  which  loops  are  passe^l.    The" 
toes  are  straightened  by  traction  on  the  loojx 
which  are  tied  below  (Fig.  740).     In  some 
stances  tenotomy  of  the  long  tiexor  and  extens 
muscles  and  of   the   jtlantar  fascia  is  essentia 
The  tendons  of  the  extensor  digitorura  should  be  subcutane<nisly  divide 
just  over  the  bases  of  the  toes  ;  the  flexor  tendons  near  the  middle  of  til 
plantar  surface  of  these  members. 

Bxmions  are  callosities  i-esulting  from  intermittent  pressure  upon  i 
tain  portions  of  the  foot. 

CoTUH  are  both  hard  and  soft.  A  hard  com  differs  from  a  hunio 
only  in  size.    Soft  corns  are  small  ulcers  situated  between  the  toeftorj 


Km.  740 — Api-uratuft  for  ham- 
tDt-r-C"C9.    (Attar  K«eveft.) 


the  fissures  on  the  under  aurface.    They  are  caused  by  friction  of  opposing 
surfaces  and  moisture. 

Bunions  and  hard  corns  are  to  be  treated  by  reliennj^  the  unnatural 
3)re88ure  which  caused  them.  Comfortably  fitting,  yet  not  necessarily 
loose  shoes,  of  soft  leather,  should  be  worn.  Pieces  of  Canton  tiannel, 
put  into  rings  and  laid  upon  farh  otlisr  so  that  tlie  pn^ssure  will  Im»  dis- 
tribut€<1  to  the  surfaces  near  the  com,  will  be  advisable,  in  simple  cases, 
even  when  loose  shoes  are  adopted.  A  small  tufc  of  cotton  dipped  in 
vaseline  will  aid  in  softening  the  hard  covering.  Soft  coi-ns  may  be 
readily  cured  by  inserting  jiellets  of  absorbent  cotton  moistened  with 
borux  dissolved  in  glycerine,  and  applied  so  as  to  protect  the  raw  sur- 
I  faces  and  prevent  friction. 

In-growing  nail  is  one  of  the  commonest  affections  of  the  feet,  and  is 
almost  always  met  with  in  the  gi*eat  toe.     The  pallijitive  treatment  is  to 
cut  away  portions  of  the  nail  near  the  inflamed  surface  and  protect  this 
|by  a  small  pellet  of  Hnt  moistened  in  the  borax  and  glycerine  mixture, 
iThe  employment  of  cocaine,  h^nvever,  enables  the  surgeon  to  remove  tlie 
[offending  nail  without  a  particle  of  pain,  and  in  this  way  a  permanent- 
land  radical  cure  is  readily  effected.     I  have  performed  this  oi>eration 
repeatedly  after  the  following  method:   The  foot  and  toes  should  l>e 
icleansed  and   thoroughly  disinfected.     An  elastic   ligature  should  be 
I  thrown  a^^und  the  toe,  as  close  to  the  metatai-sal  junrtion  as  possible. 
jThe  anaesthesia  is  effiifcted  by  inti-oducing  the  hyixMlermic  needle  of  the 
cocaine- syringR  beneath  the  skin  on  the  dorsum  of  the  toe,  half  an  inch 
;l»hind  the  nearest  surface  of  the  nail — i.  e.,  just  about  the  posterior  bor- 
der of  the  matrix.    Three  or  four  div)p3  of  a  4-per-cent  solution  are  forced 
out  hei'e  and  the  needle  pusheil  under  the  skin,  to  right  and  left,  until 
from  fifteen  to  twenty  nuuinis  have  been  injected  across  the  t<je  and  on 
either  side  of  the  nail  toward  the  tip  of  the  toe.    The  line  of  this  injec- 
tion is  in  (he  shape  of  a  horseshoe.     The  needle  should  now  be  removed, 
and  reinserted  through  the  aniesthetized  skin,  and  earned  thence  subcu- 
taneonsly  until  the  aniesthesia  is  complete  at  all  points  around  the  nail. 
Forty  minims  of  a  4-per-cent  solution  may  be  employed.     In  from  three 
to  five  minutes  insensibility  is  perfect.     An  incision  is  first  made  from 
the  middle  of  the  posterif)r  margin  of  the  nail  directly  backward  for  half 
an  inch.     A  second  incision  across  the  top  of  the  toe,  extending  as  low 
down  as  the  most  inferior  portion  of  the  nail,  on  either  side,  uniting  the 
p<»rpendicular  cut,  gives  the  entire  wound  a  T-sliape.     The  two  quadri- 
lateral tlajis  of  skin  are  n(jw  dissectetl  up,  turned  one  to  the  right  and 
one  to  the  left  side,  and  held  away  by  the  weight  of  an  artery -forceps  or 
by  retractoi-s.     The  nail  should  next  be  split  from  before  backward  in 
the  middle  line,  the  incision  extending  through  Ihe  matrix  as  far  back  as 
the  transvei-se  incision  through  the  skin.     Both  halves  and  the  matrix 
should  be  thoroughly  extirpated,  all  gi*anulatlon-tissue  scraped  out,  and 
The  foot  dipi*ed  into  a  basiu  of  warm  sublimate  solution,   1-2000.     At 
this  juncture  the  elastic  tourniquet  should  be  removed,  and  the  wotuid 
allowed  to  bleed  for  a  minute.    By  this  means  the  excess  (»f  cocaine  solu- 
tion is  washed  out  of  the  tissues.    The  ligature  should  then  be  reapplied. 

47 


A  TEXT-BOOK   ON   SURGER 


138 


The  flaps  are  now  bronght  into  ]H)sition,  the  spaco  formerly  occnpied  l>y 
tho  homy  part  of  the  nail  packed  with  siihlimate  guuze^  and  the  entire 
U  K*  enveloped  in  the  same  material.    A  narrow  bandage  should  l>e  applied 
tirmly  enough  to  hold  the  gauze  in  place,  and  to  exercise  sufficient  com- 
pression to  prevent  bleeding.     Over  this  a  generous  piece  of  protwtiv* 
should  be  thrown  and  a  second  bandage  applied.     When,  in  appljin^ 
this  bandage,  the  elastic  ligature  is  reached,  it  Hhould  be  taken  off  ati^ 
the  rtdler  carried  on  to  the  foot.     A  single  dressing  usually  suffices,  aa<i 
it  need  not  be  removed  for  ten  days  or  two  weeks. 

V^ormities  of  the  Upper  Bj-tre7nUi/—ClaHe?e. —Con^n\ta\  atis^nf* 
of  portions  of  one  or  both  of  these  bones  may  exist.  'So  case  of  cttniplet-* 
absence  of  the  collar-bone  is  as  yet  on  record.  The  partial  deticienr^ 
may  occur  on  one  or  both  sides,  and  is  usually  at  the  inner  extreniity . 
The  indications  in  treatment  are  to  use  a  figure-of-8  brace  aroiiml  th.* 
shoulders  to  prevent  them  from  being  approximated  in  part  by  tl«-* 
actions  of  the  pectoral  muscles. 

Parali/sis  of  the  deltoid  and  xerratus  mngnvJt  muscles  imparts  t>*> 
the  shoulder  a  deformed  appearance.     In  deltoid  paresis  the  shoidder  i.  « 
flattened,  and  the  acromion  i)r(:K'esa  more  j»rominent  and  easily  r^^'i)>^- ^ 
niz«^d.     The  arm  is  incapable  of  being  lifted  to  a  right  angle  with  tb»^ « 
spine.     It  may  be  due  to  injm*y  of  the  circumflex  nerve,  or  to  a  c 
tral  nervous  lesion.     When  the  serratus  magnus  is  paralyzed,  fhe  ve 
tebral  l>onler  of  the  scapula  is  tilted  outward  in  a  position  of  nnusu 
promioeuce."    Neither  of  these  injuries  is  amenable  to  surgical  trearmen 


Flo.  ?41.— ConKOultiU  nuton  of  the  nditu  uid  oliuu     (Fnxa  n  our  U  Uii  ToljcUntQ.) 


Anc?iylosi8  of  the  shoulder  is  more  amenable  to  the  operation  of  «- 
section  than  to  forcible  breaking  np  of  the  adhesions.  Tins  last  pnio^i 
ure  may  be  employed  in  cases  of  partial  anchylosis  in  which  no  iafladi 
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matory  process  is  g<">ing  on.    In  anchylosis  of  the  etbow-joint  the  same 
treatment  is  atlvisiible. 

Deformities  of  the  foreann  are  compai-atively  rare.  Of  the  congenital 
%-ariety,  occasionally  there  exists  a  fusion  of  the  two  bones.  The  length 
of  the  forearm  is  normal,  as  is  tlie  motion  at  the  elbow-joint,  but  supi- 
nation and  pronation  are  impossible.  In  the  only  case  I  have  ever  seen, 
from  which  Fig.  741  is  taken,  the  hands  were  in  the  prone  position.  Op- 
.crative  interference  was  not  Indicated  in  this  instance. 


w^i%. 


-I>eformttT  ixvnlting  fVom  Bubperiovtaol  rx^ecHion  of  tbe  entire  radios  fnr  ostttb,    (From  ■ 
openiod  oa  ftt  ttio  rolfolinif.) 


Distortions  dne  to  rickets  are  at  times  met  with,  and  may  result  from 
the  action  of  the  musHes  upon  the  softened  bones,  or  to  pressure  fnmi 
the  habitual  carrying  of  buitlens  in  the  hands.  In  destniction  of  one  of 
the  bones  of  the  forearm  by  ostitis,  or  after  its  removal,  deformity  usually 
^sults,  the  deviation  of  the  hand  being  toward  the  side  of  the  missing 
tone  (Kig.  742). 

Treatment, — In  deformity  after  rickets,  correction  by  osteotomy  is 
justifiable  after  the  disease  is  arrested.  In  the  distortions  dne  to  loss  of 
ubstance  there  is  little  hope  of  relief.    If  the  loss  on  one  side  is  limited, 
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exsection  of  a  portion  of  the  sound  bone  and  reunion  of  the  divided  sur- 
faces liy  wire  sutures  might  be  entertained. 

Club-Hand. — Distortions  of  the  hand,  not  unlike  those  already  de- 
tailed as  ot'curring  In  the  foot,  yet  far  less  oommou,  nmy  l>e  met  with. 
The  defumiity  may  be  at  the  wrist-joint,  in  the  int<*rfarpal  or  carpo- 
metaciu'pal  artioulatious,  and  may  be  du*'  to  failure  of  development  in 
the  bones  of  the  fortnirin  or  hand^  to  muscular  panilysis,  to  fracture, 
dislocations,  or  cicatricial  contractions. 

In  the  oonf^enital  deficiencies,  the  radius  is  more  often  wanting,  or 
only  partially  developed,  allowing  llie  hand  to  be  carried  toward  the  ra- 
dial side.  The  carpus  is  occasionally  deficient.  Not  infrequently  the 
congenital  cases  are  symmetrical,  and  the  lower  extremities  are  also  in- 
volved. 

The  muscles  are  deficient  in  some  of  these  cases  of  osseous  malforma- 
tion. The  usual  condition  in  paralysis  is  that  of  flexion  of  the  carpus 
and  metacarpus  upon  the  foi-earm. 

This  variety  is  termed  palmar  ;  the  opposite,  dorsal  club -hand. 
AVlien  the  displacement  is  lateral  it  is  called  radial  or  ulnar^  as  the  hand 
is  carried  outward  or  inward.  As  in  club-foot,  there  are  conii>ound  forms 
of  club-hand. 

As  to  frequency  in  the  congenital  types,  the  radius  being  chiefly  at 
fault,  the  radial  distortion  is  most  frequent.  When  from  any  cause  the 
equilibrium  between  the  muscles  is  impaired,  the  hand  is  usually  flexed 
upon  the  forearm,  and  the  condition  is  known  as  palmar  club-hand. 
With  this  there  may  be  radio-palmar  or  nlno-palmar  defi^rmity. 

Fnicture  of  the  nulius  (Colle.s*.s),  or  epiphyseal  sepanitinn,  may  induce 
a  mild  form  of  radial  club-luind.  Unreduced  dislocations  will,  of  course, 
cause  deformity.  Deformities  due  to  cicatricial  contraction,  as  after 
burus  (Kig.  148),  ext«nsive  phlegmons,  etc.,  ai-e  occasionally  met  with. 

The  treatment  of  all  thejw;  different  varieti&s  of  club-hand  will  depend 
upon  the  particular  cause.  In  the  worst  form  of  congenital  deformity, 
amputation  at  or  shortly  after  birth  should  be  performetl.  Other  and 
milder  cases  may  be  improved  by  mechanical  ap[)aratus  con.structed  to 
meet  the  indications. 

In  muscular  paralysis  the  same  general  rules  of  practice  as  laid  down 
in  club-foot  due  to  this  cause  should  be  followed.  Tenotomy  may  l>e 
necessary.  The  extensors  may  be  subcutaneously  divided  about  the 
middle  of  the  metacarpal  bones.  The  flexors  slightly  above  the  wrist- 
joint.  The  lateral  deformities  also  will  justify  in  some  cases  division  of 
the  contracting  muscles.  The  rule  to  b«?  fr)llowod  is  to  do  subcutaneous 
tenotomy  when  the  tendon  to  be  divided  is  far  enough  away  frtim  any 
important  nerve  or  vessel  to  allow  a  perfectly  safe  and  sure  divLsion  of 
the  tendon ;  if  not,  the  tendons  should  be  exix>sed  by  incision  under 
strict  antisepsis,  and  each  one  picked  up  on  an  aneurism-needle  and 
divided  in  plain  view. 

The  propriety  of  breaking  up  adhesion  in  anchylosis  with  malposition, 
or  of  resection,  should  be  determined  by  the  condition  of  the  parts  and 
of  the  patient,  and  the  necessities  of  the  case. 
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\e  Fingers  ami  Hand. — Among  the  congenital  deformities  of  the 
are  polydactylus.  syndactylus,  and  web-finger,  or  fusion  of  two 
"or  more  digits.  The  ar^'u/V^rf  defoi-mities  aiv  due  to  cimlmction  of  the 
palmar  fascia^  of  the  mus(;U»s  and  tendons,  to  pinilysis  of  certain  mus- 
des,  and  to  osseous  and  articnlar  lesions,  both  traumatic  and  idiopathic. 
Supernumerary  Finger  {Polydactylus). — The  usual  location  of  one 
extra  linger  is  on  the  i-adial  side  of  the  thumb  or  ulnar  iLsjieet  of  the 
little  linger,  near  the  metacarpo-phalangeal  junction  (Fig.  743).  It  may 
may  not  possess  phalanges  or  ciirtilages.  If  the  phalanges  exist,  a 
synovial  cavity  will  be  found  at  the  junction  with  the  metacarpal  bone, 
or  with  the  phalanx  of  the  nui'mal  member. 


•   ^  '' 


/i 


0.  T4t. — Sopernumenuy  di|^U.    (AAor  Beeves.) 


Fia.  7M.— DouUo  liuiL    (AAer  RecT«».) 


A  rare  form  of  supernumerary  fingers  is  shown  in  Fig.  744,  in  which 
there  is  practically  a  double  hand.  Amputation  of  the  supemumemry 
members  should  be  made  soon  after  birth. 

In  syndactylus,  all  or  a  i>ortion  of  one  or  more  fingers  may  be  want- 
ing (Fig.  74")).    Amputation  of  the  deformed  portion  is  usually  advisable. 

Web-Jlnger  is  usually  congenital,  although  it  may  l>e  acquired.  In 
mild  cases,  where  the  union  between  the  contiguous  surfaces  is  slight, 


Pio.  T4S.— Stiinlrd  ftnd  weKboJ  hand. 
(Aftur  B«tvc«.J 


Flo.  TM.— EbMic  liijinuirc  rawed  thrmifti  tb«  web. 
(AfliT  Kurt  uOil  S'ol)lu  Smith.) 


and  the  web  is  thin,  the  following  method  will  succeed:  A  round  elastic 
ligature  or  cord  is  carried  through  the  web  just  in  front  of  the  metacarpo- 
phalangeal articulation,  and  the  ends  are  turned  back  and  attaclied  to 
a  band  ai-ound  the  ivrist  (Fig.  746).    This  is  allowed  to  remain  for  three 
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or  four  weeks^  until  the  hole  made  by  the  ligature  is  lined  with  epider- 
mis. A  second  puncture  should  now  be  made  about  one  inrh  in  fnmt  of 
the  firat,  the  ligature  passed  through  this,  and  the  ends  tied.  The  con- 
stant traction  of  the  elastic  gradually  curs  through  tlie  web,  yet  so  slowly 
that  the  trac;k  of  the  wound  becomes  covered  with  epidermis.  This  pro- 
cedure should  be  repeated  until  all  the  web  is  divided. 

When  the  fingers  are  solidly  united,  the  method  of  Bidot  should  be 
preferred.  An  incision  Is  made  down  the  palmar  surface  of  one  finger 
(the  index.  Fig.  747)  and  along  the  dorsal  surface  of  the  adjoining  mem- 
ber (the  middle  finger).  The  flaps  are  dissected  up  so  that  the  one 
removed  from  the  palmar  surface  of  the  index-finger  remains  attached  to 
the  middle  finger,  while  the  j)osterior  flap  is  attached  aUtng  the  dorsum 
of  the  index-linger.     They  are  then  sutured  in  position  i^Fig.  748). 


V 


\ 


^N 


Kio.  til. — Hiilfif*  metlioi  of  nperntiniz  for 
wab-fliigura.  (Allvr  Fott  luid  Ptubla 
Snutb.) 


line  of  MDOTAlion  Utni'vii  tlic  l\u>  tlujr>; 
in  the  mtildlc,  tbc  outliae  vT  ibe  »ef*' 
nted  0ftpti;  Iwlow,  Uie  cutunTx  nn  ap- 
pUwL    <AIWr  Fort  and  Noble  Smith.) 


In  those  cases  in  which  the  bones  are  only  slightly  united,  the  line  of 
union  may  be  sawed  through.  When  the  bones  are  fuse<l  into  one  solid 
mass,  an  oi^eration  is  not  indicated. 

Chronic  flexion  of  one  or  more  fingers  may  result  from  paralysis  of 
the  extensor  muscles,  spastic  contraction  of  the  flexors,  or  to  contmctions 
of  the  palmar  and  digital  fascia.  Paralysis  of  the  extensors  may  be 
temporary  or  permanent.  I^ad-poisoning  not  infrequently  leads  to  tem- 
porary impairment  of  the  function  of  this  group  of  muscles. 

In  neglected  cases  of  chronic  extensor  paralysis,  j>ermanent  shorten- 
ing of  the  opposing  muscles,  with  contraction  of  the  palmar  foffcia^ 
occurs. 

The  indications  in  treatment  are  to  restore,  if  possible  the  functions 
of  the  jranilyssed  muscles,  and  to  prevent  deformity  by  the  adjustment 
of  an  apparatus  which  will  keep  the  fingers  extended. 

Contraction  of  the  palmar  fascia,  as  a  result  of  any  inflammatory  pro- 
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gives  rise  to  the  most  common  deformity  of  the  fingers.     Penetrat- 
ing wounds  of  the  piilm,  or  idiopathic  phlegmon,  are  exceedingly  apt  to 

result  in  fascia!  contraction  and  chronic  mal- 
position of  the  fingers. 

This  process  takes  place  at  times  in  per- 
sons of  the  gouty  or  rheumatic  diathesis  with- 
out any  marked  symjjtom  of  k)cal  inllarama- 
tion.    The  tendons  ai'e  not  affected,  as  a  rule, 


*  •«.  T4ft.  —  Dupujtrou'a  con- 
tnucicm  in  xna  tawui  of  the 
PaLdi  »d  or  the  little  Hiievx. 
(After  Hohla  Smith.) 


Pio.  1V>. — Th«  Muue,  Id  tbo  mtiltllu  aud  Hiih:  ^ugtn.  a,  Contnn^ 
vd  liaud  uf  palmar  buKria.  h,  Klcxnr  tpndotiK  (nnt  int'olfeicll, 
c^  Sheath  or  tendoM.  i/.  PiziMl  proloDj^uiotu  of  pftlmur  da- 
ea.    (Atter  W.  Adnms  and  Nublo  Smith.) 


in  the  earlier  stages  of  Ihipuytreti's  contraction.  In  old  cases  the  mus- 
cles art!  shortened.  The  fascial  contractions  are  well  shown  In  Figs.  749 
and  750. 

Treatment. — In  mild  cases,  taken  e^irly  in  the  commencement  of  the 
aflTertifin,  a  cure  may  be  effected  hy  repe-iited  stretching  of  the  fascia  by 
fully  extending  the  fingers  involved.  In  obstinate  cases,  fasciotomy  is 
demanded.  Division  of  the  palmar  fascia  should  be  done  as  follows: 
The  hand  sliould  be  renden^d  th(vroughly  aseptic  by  washing  in  subli- 
mate solution,  and  rendered  bloodless  by  Esmarch's  bandage.  The  hy- 
podermic injection  of  4-per-cent  cocaine  solution  renders  the  operation 
painless.  The  delicate  fascia-knife  (Fig.  fi9)  should  be  introduced  be- 
neath the  bands  of  fasci:i,  which  can  be  made  prominent  hy  extrente  ex- 
tension of  the  fingers,  the  edge  turnetl  upward,  aud  u  thorough  division 
effected,  taking  care  not  to  allow  the  knife  to  cut  through  the  skin. 
Every  resisting  band  should  be  divided  until  the  fingers  can  l>e  readily 
brought  into  a  position  of  over-correction.  Two  or  three  lines  of  section 
may  be  made  in  the  pidm  and  one  or  two  through  tlie  digital  prolon- 
gations of  the  fingers  involved.  By  carefully  inserting  the  knife  closely 
beneath  the  fascia,  the  vessels  of  the  palm  and  fingers  may  be  avoided. 
The  palm  sliould  be  covered  with  a  thick  layer  of  sublimate  gauze,  and 
splijit  api»lied  in  order  to  keep  the  fingers  perfectly  strai/^ht.  This 
should  be  won»  for  two  or  three  weeks,  at  which  time  pa&sive  motion 
should  be  made  and  the  splint  reapjtUed  for  another  week.  After  it  is 
removed,  thorough  extension  should  be  practiced  at  least  once  a  day  for 
.  several  months.  1 

Snap-  or  Jerk- Ft nt/er.— This  name  has  been  used  to  designate  a  condi- 
ion  in  which  free  extensi*m  and  flexifm  of  one  or  mrire  fingers  is  more 
interrupted.     As  the  affected  digit  is  being  flexed  or  extended, , 
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motion  is  uiTeated  in  a  certain  position,  and,  if  a  violent  effort  is  made, 
or  if  flexion  is  continued  by  aid  fi-oiii  the  other  hand,  a  jwrcephble  jerk 
ocelli's  as  the  olistniction  is  overcome.  A  nodular  swelling,  to  the  touch 
resembling  the  ganglia  often  met  with  on  the  back  of  the  wrist,  may  be 
felt  along  the  line  of  the  tendon  at  or  near  the  metacarpfj-pjhalangeal 
joint.  Snap-linger  may  l>e  due  to  a  circumscribed  thickening  of  the  ten- 
don, or  a  disproportion  l)etween  the  size  of  the  tendon  and  sheath  for  a 
limited  area.  This  condition  \a  believed  to  exist,  especially  in  the  thumb, 
where  the  jerk  occui-s  in  one  thirtl  of  all  cases.  Mr.  Reeves  thinks  that 
in  the  fingers  it  is  chiefly  due  to  the  synovial  fringes  catching  upon  the 
transverse  process  of  the  palmar  fascia.  This  may  occur  not  only  "from 
thickening  of  this  process  of  fascia,  but  also  from  ruUiag  up  or  displace- 
ment of  the  synovial  sheaths." 

Snap-tinger  may  l>e  traumatic  or  idi4)pathic  in  orfgin.  Strains  on  the 
tendons  and  fascia  in  the  act  of  lifting,  direct  violence,  as  well  as  the 
gouty  and  rheumatic  intlummations,  are  noted  in  the  feiiology.  The 
ti-e^itment  consists  iu  j>assive  motion,  and  internal  medication  to  correct 
any  dyw.*rn.si:i.  If  relief  does  not  follow  ordinary  measures,  an  incision 
should  be  made  and  the  enlargement  dissected  out. 

In  certain  cases  in  which  adhesion  of  tlie  tendons  to  their  slieaths  and 
to  the  palmar  and  digital  fjtscia  occur  chiefly  lis  a  result  of  penetrating 
wounds,  it  will — in  order  to  relieve  the  deformity — be  required  to  make 
an  open  dissection  and  divide  the  adhesions  in  plain  view.  Such  opera- 
tions can  be  done  with  impunity,  and  with  an  extraordinary  degree  of 
suc«?ss,  if  the  strict  antiseptic  precautions  are  obsened,  Esmarch's 
bandage  is  essential  to  the  operation,  and  cocaine  ansesthesia  I  have  fre- 
quently demonstrated  to  be  perfectly  satisfactory  in  these  proretlurea. 
The  wound  should  be  closed  at  once  with  line  silk  sutures.  Catgut  is 
not  sufficiently  reliable  in  this  region.  The  danger  of  inlhimmation  and 
contractions  of  the  fascia  from  opening  into  the  hand  under  sublimate 
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inigation  and  careful  antisepsis  are  exceedingly  remote.  Even  (lie  most 
extensive  injuries  of  the  hand  may  be  made  to  heal  with  sus  little  deform- 
ity as  often  follows  a  simple  woujid  in  which  inliammation  and  suppu- 
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nition  are  established.  Figs.  7t51  and  752  are  taken  from  a  hand  one  year 
aftfir  the  receii)t  of  a  gunshoi-wound.  The  miizxle  of  the  piece  was  in 
contact  with  the  skin  at  the  time  of  tlie  explosion,  and  the  charge  of 
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Fto.  7SS.— Wound  of  exit  of  the  chitr)^. 


small  shot  and  wadding  entered  at  the  palmar  aspect  of  the  little  finger, 
and  passed  out  through  the  metacarpal  bone  of  the  index-linger  and  to 
the  ulnar  side  of  the  thumb.  The  third  and  fourth  metacarpal  bones 
were  broken,  while  the  .se<;ond  was  comminut*jd  and  almost  all  of  it  blown 
away.  The  flexor  tendons  and  fascia  of  the  palm  were  torn  and  divided. 
The  tn»atmenl  consisled  in  immersion  of  the  member  in  l-to-2000  subli- 
mate solution,  thorough  removal  of  powder  and  all  foi-eign  matter,  rejHJ- 
silion  of  attached  fragments  of  bone  and  shi^eds  of  ten<lons,  fascia,  and 
musrle  in  as  near  their  n<>rmal  relation  as  possible,  and  applying  a  sub- 
limate-gauze dressing,  placing  the  hand  in  the  natural  position  and  hold- 
ing it  there  with  a  splint  and  roller.  In  this  case  motitm  was  secured  in 
every  finger,  and  no  contractions  of  the  fascia  have  tiU^en  place. 

When  the  tendons  are  divided,  either  in  the  forearm  near  the  wrist, 
or  in  the  palm  op  along  the  lingers,  it 
is  essential  that  the  divided  ends  be 
stitched  together  with  silk  8ntin*es.  Co- 
caine anesthesia  and  Esmarch's  band- 
age should  l>e  employed. 

Deformities  of  the  hand  and  lingers 


Flo.  fM.— livf"rmitv  rcwltifii?  from  txoMiaria. 
(Alter  Auoaudii^o  iuhI  Nobl«  8uUUi,J 


Pia.  t&i. — DuformUy  r««iiUinL*  IVom  ebondninu 
of  tht}  ]ihiiJuo^ui, 


also  result  from  exostosis  and  new  formations  of  cartilage  in  the  digits 
(Figs.  753,  754).  Amputation  is  indicated  in  the  latter  condition,  while 
in  exostosis  relief  may  be  obtained  by  direct  incision  and  removal  of  the 
offending  Iwne. 
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The  word  tumor  (from  tumercy  to  Bwell)  was  formerly  applied  to  st»y| 
aViuormal  formarion  or  collection  of  matter  within  the  body.  The  ov^. 
arcumulation  of  fecul  matter  in  ihe  colon,  the  swelling  due  to  extrarass- 
tion  of  blood,  or  to  the  retraction  of  a  muscle  after  rupture  of  its  tendon; 
an  abscess,  a  retention- cyst,  a  hernia,  a  floating  or  displaced  kidney,  as 
well  as  all  the  recognized  non  inflammatory  neoplasms,  as  sarcoma,  fil)^)- 
ma,  lipoma,  carcinoma,  etc.,  were  ranged  under  the  comprehensive  heiui- 
ing  of  tumoTs. 

Of  late  years  the  application  of  the  term  has  been  more  restricted. 
A  tumor  is  now  defined  to  be  a  ciTC^anserihed,  non-h}flammaiory  mm', 
composed  of  jwicfonned  eleme/ifs  wht'c/i^  ha  til  ng  their  t^/pe  in  thf  nor- 
mal embryonic  or  adult  tissues^  are  dependent  upon  these  for  nntriim, 
and  yet  ate  not  ainenahle  to  the  laws  Tefjulatimj  and  limiting  the  detd- 
opment  of  the  normal  ftlrurtures. 

Circumscribed^  because  a  general  or  wide-spread  hypertrophy  or  hy- 
perplasia does  not  convey  to  the  eye  or  touch  the  idea  of  a  swelling  or 
tumor.  The  accunmlation  of  fat  in  obesity  can  not  be  called  a  innior, 
yet  the  fat  s<»  deposited  over  a  wide  area  differs  in  no  essential  particular 
from  that  which  forms  a  lipoma. 

Non47tftammaiory^  for  the  reason  that  this  most  clearly  sepumtet 
true  neoplasms  fmni  the  cell-prnliferation  of  the  ordinary  inflammalitry 
process,  with  its  characteristic  fieat,  pain,,  and  redness,  as  well  asjtrrff- 
inff. 

New  formations  in  this,  that  although  the  law  established  by  JoliaD- 
nes  Miiller — that  the  elements  of  all  tumors,  no  matter  how  cliauged  fri'in 
the  normal,  sprin.i?  from  and  have  their  types  in  the  normal  tissues  <*' 
embryonic  or  adult  life — stands  unquestioned,  yet  these  elementf,  in 
their  changed  conditions*  tend  to  pei-sist  or  to  gn»w  indefinitely,  in  uUfr 
disregard  of  the  laws  of  limitation  in  the  development  of  normal  tissue^* 

The  efforts  at  classification  of  tumoi-s  upon  a  histological  ba^sbve 
not  been  genei-idly  MutiMfartory.  Virchow,  Foerster,  Cornil  antl  Ranvit^r. 
and  other  pathnlogists,  with  the  same  end  in  view,  have  arrived  at  con- 
clusions scarcely  reconcilable.  A  discussion  of  these  various  classifirs- 
tions  belongs  more  properly  to  s|>ecial  works  on  pathology,  Clinirally. 
they  admit  of  division  into  two  heads— the  malignaiU  and  non-ntali$- 
nant. 
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MaliffnaTicy  in  a  tumor  means  its  tendency  to  become  multiple  by 
metastasis ;  the  tendency  of  the  elements  of  which  it  is  comjMJsed  to 
travel  along  the  lymph- or  blood-channela,  and,  thus  disseminated,  to  re- 
produce the  parent  tumor ;  or  its  tendency  (o  invade  and  destroy  the  tis- 
sues in  its  vicinity,  and  to  recur  in  loco  after  extirpation. 

Strictly  speaking,  the  tendency  of  a  neophism  to  induce  death  has 
nothing  to  do  with  the  question  of  its  malignant  chamcter,  for  certain 
tumors,  as  tibro-myomata  of  the  uterus  and  simple  ovarian  cysts,  tend 
to  produce  doatli  aa  well  as  carcinomata  and  sarcomata. 

The  malignant  neoplasms  are  gruu|>ed  under  two  headings — carcino- 
ma and  sarcoma. 

The  non-malignant  are  as  follows:  lipoma,  Jibrovia^  myxoma^  oste- 
oma^ enehondroma^  anyioma,  neuroma^  myoma^  adenoma,  papiUoTna^ 
and  lymphoma. 

Carcinoma. — A  cancer  may  be  defined  to  be  a  tumor,  composed  of 
embryonic  ceU-elements  of  varying  shape  and  proportions,  collected  in 
groups,  which  groups  or  clusters  are  partially  separated  by  a  well-defined 
Hroma. 

While  the  elements  of  the  carcinomata  do  not  always  differ  so  widely 
from  those  of  the  sarcomata  (especially  the  more  embryonic  cells  of  this 
last  neoplasm),  the  alveolar  structure  of  the  stroma  of  cancer  will  always 
render  it  easy  of  recognition. 
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Vto,  75Ik  — DevclefMMDt  of  earctnonui.    f,  BqikIIm  of  BhrotM  tuMM  «-     >    -      ■  ''x^QMinnat  ennn«e1lv«-tlanie 
«oq>tuclM,    a,  CuiovtHMlb  to  jpvupi  or  rows  bctwicn  tb«  •tnMstk     (Alter  Cornil  and  KsDVtor.) 


Cancer-cells  vary  greatly  in  shape  and  dimensions,  l)eing  round,  tint, 
ovoid,  fusiform,  pdlygonal,  and  measuring  from  xi^  to  xh^  "^^^  riv  ^^^ 
in  diameter.    Each  cell  may  contain  one  or  many  nuclei.    The  nucleo 
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Fxo.  rB6.— Stioma  of  canoer  tmta  whicfa  tJic 
iK>U<eIcnK.>nt.'<  Iikvo  bwn  ruiiiovv^i.  (After 
Comil  And  UanvHcr.J 


is  often  of  large  size,  at  times  orcupying  the  greater  portion  of  the  oell- 
space.  The  nucletdi  are  especiall.v  prominent.  The  oell-elements  of  car- 
ciDoma  are  contained  within  the  alveoli,  and  tloat  in  or  are  in  conuict 
with  a  jnire  of  varying  quantity  and  consistence. 

The  walls  of  the  alveoli  are  comi>ose<l  of  a  fibrillated  strurture  of 
modilied  connective  tissue.     In  old  tumors  the  tibers  of  the  stroma  are 

closely  jjacked  together,  while  in  moiv 
recent  neoplasms  connective-tissue  cor- 
I.mscles  are  frequently  observed  be- 
tween the  clusters  of  cells  (Fig.  755). 
The  alvpolar  arrangement  of  thestnima 
is  well  shown  in  Kig.  756,  in  which  the 
cancer-cells  have  been  removed. 

The  alveoli  are  not  isolated  cavi- 
ties, but  communicate  more  or  less 
freely.  In  the  connetrtive-lissue  walln 
of  the  alveoli  the  blood-vessels  and 
honph-channels  are  lodged.  In  the 
develoi)ment  of  a  caicinoma  the  pro- 
liferation among  the  cells  proper  of 
the  neoplasm  excites  a  similar  condi- 
tion iu  the  connective-tissue  cells  of 
the  neighboring  and  involved  tissueSj 
and,  coincident  with  the  multiplica- 
tion of  the  cancer-elements,  the  connective-tissue  elements  are  deveb>ped. 
In  this  way  the  stroma  is  formed  around  and  among  the  cancer-cells, 
and  iu  rare  instances  this  proliferation  is  so  rapid  that  dustei-s  of  adipose 
cells  ai-e  caught  within  the  neoplasm  and  remain  as  such  in  the  process 
of  growth  in  the  tumor. 

Carcinomata  spread  by  direct  invasion  of  contiguous  tissues,  and 
along  the  route  of  the  lymph-channels. 

It  is  not  uncommon  (as  established  by  Comil  and  Ranvier)  for  indu- 
ration and  hyx>ertrophy  of  the  ganglia  of  the  nearest  lymph-plexus  to 
occur  before  metastasis  has  taken  place,  a  fact  of  gr(?at  interest  to  the 
surgeon.  This  early  glandular  hyperplasia  is  due  to  the  in-itation  <*austHl 
by  the  neoplasm,  and  though  less  acute  is  not  unlike  the  adenitis  of  an 
ordinary  intlammatory  process. 

Three  chief  varieties  of  cancer  are  recognized — the  scirrhufty  encepha- 
lold,  and  mucoid  or  colloid.  SpitheUmna  yriH  also  be  included  under 
this  heading. 

Scirrhus,  or  hard  cancer,  is  distinguished  by  the  greater  proportion 
and  thicknesfs  of  the  stroma^  in  comparison  with  the  cell-elements.  Many 
of  the  cells  in  this  variety  of  neoplasm,  especially  those  more  deeply  sim- 
ated,  undergo  extensive  gninular  metamorphosis,  and  appear  as  granular 
corpuscles,  having  lost  all  the  characteristics  of  the  cancei*-elemenr.s. 

Encephaloid,  soft,  or  medullary  cancer  is  rich  in  cells  and  cancer- 
juice,  while  the  stroma  is  very  thin.  It  is  more  vascular,  and  in  gross 
appearance  is  like  broken-up  brain-matter  \  hence  the  name  encephaloid. 
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Owing  to  the  embryonic  character  of  the  new-formed  blood-vessels  and 
the  Uick  of  resistance  from  the  scantily  developed  stroma,  aueurismal 
dilatations  of  the  v(.^ssel3  are  common,  and  rupture  fi-equently  occin-s. 

Colloid  oancpr  is  cliamcterized  by  the  presence  within  the  alveoli  of  a 
fluid  rich  in  mucin,  which  substance  also  appears  in  all  the  foci  that  may 
be  developed  by  met^istasis.  Many  of  the  cells  <lisiippear,  and  those 
which  remain  are  unusually  large  and  swollen.  The  alveoli  are  also  dis- 
tended and  the  walls  more  translucent  than  in  scirrhus. 

The  changes  which  cancel's  under;Lio  are  chiefly  gi-anular  metamorpho- 
sis and  ulceration.  The  cells  of  the  deeper  portions  of  the  neoplasm,  de- 
prive<l  of  sufficient  nourishment  by  rejison  of  their  central  position,  break 
dorni  in  a  granular  detritus,  which  is  absorbed  and  carried  away  in  ]>art 
by  the  blood-vessels,  but  chietiy  by  the  lymph-channels.  In  ohler  tumors 
this  gradual  loss  of  cellular  elements  is  followed  by  contraction  of  the 
stroma  and  sinking  in  or  retraction  of  the  integument.  Inniimniiition 
and  ulceration  of  a  cancer  may  result  from  direct  irritation  fnm»  withont, 
or  may  occur  as  a  result  of  the  gi*owth  of  the  neoplasm,  which  thus  often 
cuts  off  its  own  nutrition.  The  j)rcMie.sH  is  nut  unlike  ulceration  in  the 
normal  tissues,  only  the  granulations  are  often  very  exuberant  and  the 
death  of  tissue  rapid.  All  forms  of  carcinoma  are  subject  to  the  deposit 
of  pigment^  and  under  such  conditions  have  been  termed  melonotic 
cancer. 

Cannes. — Cancer  is  a  disease  of  mlult  and  of  late  adult  life.  Scirrhus, 
encephaloid,  or  colloid  cancer,  under  twenty  years  of  age,  is  exceedingly 
ran>.  It  occurs  chietiy  in  the  yieriod  of  life  between  thirty  and  sixty. 
Wcmien  aixi  more  frequently  attacked  than  men.  The  intluence  of  he- 
redity upon  the  production  of  curcinoma  is  believed  to  be  established, 
although  its  importance  has  been  greatly  overestimated.  Prolonged 
irritati<m  is  undoubtedly  the  chief  exciting  cause  of  the  development  of 
this  neoplasm.  In  evidence  of  this  conclusion  is  the  fact  that  those  por- 
tions of  the  body  which  an?  subjected  to  the  greatest  amount  of  irrita- 
tion are  most  often  affected.  Tin?  mammary  gland,  pylonis,  rectum,  and 
utenis,  are  the  more  common  locati(ms  of  cancer. 

I>iaffnoj{ix. — The  recognition  of  cancer  is  pasitive  only  by  microscop- 
ical examination,  and  depends  in  part  ujxm  the  ])eouliar  characters  of 
the  cells  already  noted,  but  chiefly  upon  the  appearance  of  the  stroma. 
Clinically,  the  diagnosis  will  depend  upon  the  age  of  the  patient,  the 
location  of  the  tnnior,  its  consistence,  immobility,  and  the  condition  of 
the  lymi»hatic  glands  in  the  line  of  the  vessels  toward  the  center.  A 
tumor  occurring  between  the  ages  of  thirty  and  sixty,  of  a  mildly  pain- 
ful chnracter,  the  pain  sharp  and  lanriuatiug,  and  increases!  when  firm 
pressni-e  is  exercised;  steadily,  alrlumgh  at  times  slowly,  enlarging, 
movable,  it  may  be,  beneath  the  skin  or  within  the  substance  of  the 
organ  or  part  in  which  it  is  locate<l.  yet  not  frei?ly  so,  should  be  looked 
nj>on  with  suspicion.  If  it  has  existed  for  several  months,  and  there  is 
retraction  of  the  integument  over  a  portion  of  the  mass,  together  with 
induration  r)f  the  nearest  lymphatic  glands,  the  diagnosis  of  cancer  is 
almost  positive.     As  between  the  three  ditlerent  forms  of  cancer,  if  may 
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be  said  that  scirrhiis  is  niucli  the  more  common^  is  slower  in  growth, 
and  harder  to  the  feel.  Colloid  is  also  hard,  and  prows  slowly,  and 
Smm  jialpation  and  inspection  can  not  be  differentiated  from  srirrhus 
with  any  certainty.  It  is  comiianitively  rare.  EnrephaUiid  is  a  soft, 
elastic  tumor,  not  always  of  uniform  consistence,  but  generally  of  smooth 
surface,  and  always  of  rapid  gi*owth.  Its  vascularity  is  therefore  much 
more  noticealde  than  that  of  either  of  the  other  vaiieties,  and  metastasis 
is  more  rapid.  As  betw»»en  sarcoma,  the  chief  diagnostic  points  are  the 
age  of  the  patient,  sai'coma  being  more  common  in  the  young,  cancer  in 
the  old  and  middle-aged;  the  lymphatics  are  not  involved  in  sarcoma, 
except  when  extensive  ulceration  and  septic  absorption  occurs ;  in  gen- 
eral, the  superficial  veins  of  sarcoma  are  more  dilated  and  perceptible, 
and  the  tumor  more  elastic. 

As  far  as  the  treatment  is  concerned,  the  differentiation  between  car- 
cinoma and  sarcoma  is  not  essential.  The  indication,  when  oi>erarive 
interference  is  at  all  justitiable,  is  extirpation  of  the  mass  by  a  dissection 
which  should  l>e  well  away  from  the  limits  (»f  the  neoplasm.  In  cancer 
the  neighboring  lymphatic  glands  should  be  extirpjited  if  metastasis  has 
occurred,  while  in  sarcoma  this  is  not  indicated.  In  fact,  in  all  neoplasms 
not  positively  innocent,  removal  should  be  made  imperative.  The  slight- 
est doubt  of  the  character  of  the  tumor  is  entitled  to  the  interpi-etation  of 
malignancy,  the  justification  of  this  conclusion  being  found  in  the  well- 
est'd)lished  fact  that  an  innocent  neophism  may  l)ec^)me  malignant. 

The  excision  of  a  portion  of  a  tumor  for  microscopical  examination 
for  purposes  of  diagnosis  will  nirely  be  justifiable.  Any  irritation  of  the 
mass  is  reprehensible,  since  metastasis  is  more  apt  to  occur  under  such 
conditions. 

EpUficlioma.—An  epitheUoma  maybe  defined  as  a  neoplaimi,  the 
embryonic  elements  of  which  assume,  in  a  varying  degree,  the  shape  and 
arrangement  of  the  normal  epithelium.  Developing  usually  in  the  shin 
or  mucous  membianes,  they  at  times  originate  in  tissues  remote  from 
them,  as  in  the  bones. 

Malignant  epitheliomata  may  be  ilivirlfHl  into  two  classes:  1,  the  lob- 
ular; 2,  the  tubular.  Tubular  epithelioma  may  consist  of  (a)  flat  or 
round  cells,  {b)  columuai*  or  cylindrical  cells. 

The  first  variety  is  by  far  the  more  common,  and  of  greatest  clinical 
intci-est.  It  occurs  by  preference  upon  the  muco-cutaneous  surfaces,  as 
the  lips,  prepuce,  anus,  vulva,  etc.,  but  may  appear  either  uptm  the  skin 
or  mucous  surfaces,  remote  from  any  line  of  union  of  these  coverings,  as 
the  tongue,  cheek,  face,  etc. 

Kjiithelioma  u.snally  begins  as  a  nodule  or  induration  of  small  size, 
slightly  reddened  at  its  margin,  the  center  of  which  very  early  in  its  his- 
tory breaks  down  into  a  dirty  ulcer  which,  when  kept  fairly  clean,  is 
reddish  in  color,  and,  when  not  cleansed,  is  covered  with  a  grayish  mass 
of  pus  and  broken-down  tissue,  eithpr  solidified  into  a  crust  or  scab, 
or  in  a  softened  state.  The  mai-gins  of  the  ulcer  are  sinuous,  hard,  and 
everted.  It  ma^^  limit  itself  to  a  small  area,  or  develop  steadily,  and 
sometimes  with  great  rapidity  uutil,  after  extensive  desCructioa  of  tbfi 
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tissues  in  its  neighborhood,  death  ensues  from  haemorrhage,  sepsis,  or 
metastasis.  Pain  is  always  a  symptom  of  this  disease.  Lj-mphatic  en- 
gorgement may  occur  in  the  lirst  few  weeks,  but  usually  from  four  to 
eight  months,  and  even  a  longer  time,  may  elapse. 

Examined  microscopically,  this  form  of  epithelioma  is  seen  to  be 
composed  of  flattened  cells,  containing  one  or  several  nuclei,  with  a  tend- 
ency on  the  part  of  the  elements  to  form 
themselves  in  concentric  layers  (Fig.  757). 
In  the  center  of  these  spherics  of  flattened 
epiihelia  are  frequently  seen  a  few  cells 
which  have  undergone  the  colloid  change. 
Farther  out  the  surrounding  cell-elements 
are  more  embryonic  in  chanicter,  cylindri- 
cal, spherical,  or  polygonal  from  lateral 
compression,  the  mass  being  limited  ex- 
ternally by  a  stroma  of  connective  tissue, 
varj^g  in  quantity,  which  separates  one 
epithelial  nest  from  the  othei's  composing 
the  entire  neoplasm.  In  the  process  of 
ulceration  an  epithelioma  is  surrounded 
by  a  zone  of  embi-yonic  tissue  du3  to  the 
cell-proliferation  of  the  inflammatory  pro- 
cess. 

Flat   or  Rounds  and   Columnar   or 
Cyllndrio.al-CJell   Epithelioma.  —  Tnbular 
epitlielioniata  are   somewhat  less   malig- 
nant than  the  lobular  or  bird's-nest  variety  just  descril>ed.     After  reach- 
ing a  certain  st^ge  in  their  d<-*veloj)ment,  they  mny  remain  stationary  ; 

l»ut,  in  the  majority  of  instances,  the  tendency 
is  to  grow,  as  well  as  to  recur  after  removal. 
They  are  usually  situnted  upon  the  skin,  where 
ihey  originate  in  the  sweat-glands  or  up(in  the 
roncous  membranes,  where  they  spring  from 
the  follicles  of  these  surfaces.  The  antrum 
maxillare  is  occasionally  the  seat  of  this  variety 
of  neoplasm. 

Microscopically,  the  flat-celled  epitheliomata 
are  composed  of  pavement  or  t^mselated  colls, 
crowded  in  tnlMiIes  or  cylinders,  which  are  long, 
more  or  less  irregnlar  in  shape,  at  times  anas- 
tomosing with  each  other,  nnd  are  held  togeth- 
er liy  a  stroma  of  connective  tissue  (Fig.  758). 

The  general  slmpe  of  these  neoplasms  is 
oval  or  round.  They  grow  more  slowly  than 
the  preceding  variety. 

Columnar-celled  cylindrical  epithelioma  is 
mpt  with  in  the  doppt-r  organs,  ns  the  aliment- 
ary canal  and  other  abdominal  visrera,  iit^rii.**, 


Fio.  7W. — T-obnlw  or  irp1i«rlc.i)  epitlw-li- 
omii,  S.^)  dliim«ten.  (AAor  Comil 
uid  Ruiviflr.) 


752 


^raXT-BOOK  OK  STJKaKRY. 


ovaries,  etc.  It  differs  from  the  precedin*;  in  the  shax>e  of  the  epithelia 
which  line  the  tubules.  The  cells  are  cnluninar,  set  on  end,  contain  one 
or  more  nucli^i,  and  may  exist  in  a  single  layer  or  as  several  rows  of 
cells  piled  on  each  otlier.  The  framework  or  stroma  is  composed  of 
connective  tissue,  which  may  have  a  iibriUated  arrangement,  or  it  may 
remain  in  an  embryonic  condition  (Fi^.  709). 

Tlu^  prognosis  of  these  tumors  is  unfavorable.  They  are  rarely  rec- 
ognized at  a  period  early  enough  in  their  history  to  allow  of  a  thorough 
removal.  Those  of  the  os  and  cervix  uteri,  ovaries,  rectum,  and  nose  are 
most  easily  removed. 


:•», 


Fio.  T5fl.— Tububr  opitlKiliomn  with  crlindrical  de- 
ments. (J.  Tubule  tnil  acnm.  £.  Tubulo  cut  in 
its  \nng  itxiA.  Cj  ('ylindricul  epilholia.  (Afl«r 
Cornil  and  Kuanor.; 


Flo.  740.— RftiniliirstrnctaTe  oft  lymplurie  ii>- 

t<»tiiui1  lolliclc.  II  i,  CaiiilUry  Ti^.«i»«U  viih 
nuoici  in  tlioir  woIIa.  i-,  Mi-sln-*  oi  ih»  nrtic- 
ulnr  iitructiiru  L-oiiiatainj;  hinpUntic  oor})(u- 
oluK.    {AAur  Frej.) 


lAymphadeiioma. — This  variety  of  neopla.sra  is  entitled  to  be  claftaed 
with  the  malignant  tumors.  Tt  consists  of  new-formed  lym]ihatic  glaml- 
tissue,  and  may  occur  in  pre-existing  glands  or  in  any  of  the  tissues  of 
the  body.  The  liver,  spleen,  and  kidneys,  the  testicle,  the  alimentarv 
canal,  the  bones  and  integument,  may  all  be  the  seat  of  these  new  forma- 
tions. Ooiniident  with  the  development  of  these  neophusms,  the  pro- 
portion of  white  blood-corpuscles  in  the  volume  of  blood  is  eni)rmously 
inci-eased,  tmtil  death  ensues  from  leucocythfemia.  These  tnmors  may 
be  of  any  size,  from  a  millet-seefl  np  to  several  inches  in  diameter,  are 
soft  to  the  touch,  and  usually  not  well  defined.  They  can  not  be  diag- 
nosticate<l  from  other  gland-tissues  unless  examined  microscopically, 
when  they  are  seen  to  consist  of  a  connective-tissue  framework  or  i-eticu- 
lum,  along  the  iibrilUe  of  which  run  the  capillaries,  and  in  the  nieshej*  of 
the  reticulum  the  lympli-corpnscles  are  situated  (Fig.  7G0). 

The  prognosis  is  grave,  and  the  condition  does  not  justify  surgical  in- 
terference. 

Sarcomata, — A  sarcoma  is  a  tumor  the  elements  of  which  have  their 
type  in  the  normal  connective  tissues.  The  cells  of  a  sarcoma  nmy  be 
purely  embryonic,  or  may,  in  a  certain  sense,  resemble  the  more  devel- 
oped elements.  They  are,  however,  not  c^tpable  of  organization  into  a 
permanent  tissue. 

Classitied  according  to  the  shape  and  size  of  the  cell-elements  which 
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Fw.  7M. — It\jection  of  the  vwculMr  network  of  ao 
cwt«fr<aarvoiiu.    (AA«r  BlUrotb.) 


preponderate  in  their  composition,  they  are  called— 1,  round;  2,  spindle; 
3f  ffiant'CeU  sarcoma. 

Tlie  cell -elements  of  the  sarcomata  not  only  vary  in  sire  and  shape, 
but  in  the  numher  of  their  nuclei,  of  which  there  may  be  from  one  to 
thirty  or  more.  In  the  more  fully  developed  or  spindle -celled  neoplasm, 
the  elements  are  arranged  in  bundles  which  run  in  all  directions.  Tlii'se 
tumors  possess  little  or  no  intercellular  substance,  the  elements  resting 
ZD  contact  or  sepamted  by  the  blood-vessels  which  freely  permeate  them. 
The  richness  of  the  blood-supply  and  the  proportion  of  the  tumor  occu- 
ied  liy  these  channels  are  well 
ihown  in  Fig.  761. 

The  size  and  number  of  (he 
lood-chjinnels  depend  upon  the 
Itmctnre  of  the  tumor,  the  round- 
tell  sarcoma  l>eing  most  vast-uhir, 
^liile  the  vessels  are  less  numerous 
iml  of  smaller  caliber  in  the  spindle- 
cell  variety. 

The  intercellular  substance  also 
raries  in  quantity,  being  scarcely 
eptible  in  tlm  round-cell  tumor, 
more  distinct  in  the  spindle  or 
fusiform  vaiiety.  In  some  of  the 
Barctfmata  normal  connective-tissue 
fibers*  may  exist,  and  these  are  believed  to  have  been  caught  in  the  de- 
velopment of  the  neoplasm. 

The  sarc^>mata  in  general  develop  with  great  rapidity,  and  tend  to  in- 
vade or  infiltrate  the  structures  in  their  immediate  neighborhwKl.  In 
this  the  different  forms  of  tumor  also  dilfer.  The  round-celled  neoplasm 
prows  more  rapidly  than  the  others,  and  is  more  apt  to  invade  the  sur- 
rounding tissues  than  the  fusiform-cell  variety.  It  is  not  the  rule  for 
tht^se  neoplasms  to  become  encapsuled,  although  this  nuiy  occur  in  the 
spindle-  or  giant-cell  variety. 

The  three  varieties  of  cells  may  exist  in  the  same  tumor.  Accordiog 
to  Comil  and  Kanvier,  a  careful  search  will  reveal  the  presence  of  giant 
cells  in  varying  numbers  in  almost  all  sarcomata. 

The  retrogressive  changes  which  these  tumors  undergo  are  fatty  and 
calcareous  degeneration.  The  deeper  cells  of  tumors  of  considerable  size 
— in  other  words,  those  farthest  removed  from  the  supply  of  nutrition — 
very  commonly  undergo  the  fatty  nr  granular  metamoqjhosis.  Not  in- 
Ireqnently  this  granular  metamoqihosis  proceeds  so  rapidly  that  the 
blood-vessels  of  thetiimor  become  occluded  with  the  fatty  detritus  (gran- 
ular infarction).  In  this  way  the  nutrition  in  certain  portions  of  the 
^iwth  is  interfered  with,  increji-sing  the  area  of  fatty  metamor]>hosis,  or 
inducing  gangrene  from  a  sudden  arrest  of  the  bhH>d -current. 

Calcareous  degeneration  occurs  in  certain  of  the  sarcomata  irrespect- 
of  their  being  situated  in,the  neigliborliood  of  hone.     Pigmentation 
lionally  occui's,  and  this  form  is  at  times  separately  classified  as  me- 
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lanoUc  sarcoma.     It  is  apt  to  take  place  in  the  small,  ronnd-cell  tumors. 
Acute  inliaraination  in  a  siircoma  is  almost  always  followed  by  the  pro 
Ufenitinn  of  an  exubenint  graniiladon-tissue,  wilh  more  or  less  Hxtensive"' 
gangrene  and  death  of  the  mass.     Excessive  and  at  times  fatJil  hiemor- 
rhage  may  occur  in  the  process  of  sloughiiig. 

A  common  accident  in  the  evolntion  of  a  sarcoma  is  the  extravasation 
of  blood  frttm  rupture  of  the  walls  of  the  new-formed  vessels.  Such  is 
the  crude  condition  of  these  turaora  that  even  the  cells  which  compose 
the  vessels  are  embryonic,  and  readily  pve  way,  allowing  the  escape 
of  bh)od  amtuig  the  cell-elemeuts  aud  inlercelluliU"  sjmces.  The  mure 
ne^irly  the  development  of  the  cells  appixwches  a  nornial  tissue^  the 
less  probabiiity  there  is  of  extmvasation.  The  bhio<l  thus  escaped 
may  be  absorbed  or  become  encapsnletl  by  pressure  ujvju  the  cells  near 
the  point  of  rupture  and  become  converted  into  a  blood-cyst. 

Mucoid  degeneration  is  also  occasionidly  met  with 
in  these  neoplasms.  The  cells  of  certain  portions  nf 
the  tumor  disappear,  leaving  cysts  or  alveoli  varying 
in  size  from  the  smallest  up  to  as  Iai*ge  as  two  or 
three  inches  in  diameter  in  large  tum(.»rs.  The  cysts 
are  occupied  by  an  amber-colored  or  reddish-brown 
fluid,  wliich,  examined  with  the  microscoi^e,  demon- 
strates the  presence  of  blood-corpuscles  in  various 
conditions  of  degeneration.  Chemically,  the  fluid 
yields  mucm.  The  name  alteolar  sarcoma  (Pig.  7*>2) 
has  been  given  to  this  form  of  tumor. 
Clinical  Ftaturetf. — Sarcomata  may  l>e  met  with  in  all  conditions  and 
at  any  period  of  life.  Comparatively  speaking,  they  are  rare  in  old  age, 
occurring  chiefly  in  children  and  adults  under  thirty.  Occasionally  tht^y 
are  congenital.  Botli  sexes  ai-e  equally  liable  to  be  attacked.  They  ui-e, 
as  a  rule,  idiopathic  in  origin,  in  rare  cases  being  due  to,  or  at  least  fol- 
lowing, an  injury  to  the  part  involved  in  the  neoplasm.  Sanomatu  are 
among  the  most  malignant  new  forraati(»ns,  not  only  recurring  in  Im-it 
after  removal,  but  tending  to  be  disseminated  by  the  blood-vessels.  Un- 
like the  carcinomata,  they  have  no  lymph-rhannels,  and  metasta.**is  nnisr 
occur  by  the  bh>od-vessels  which  enjoy  free  anastomosea  with,  the  caverns 
and  .sinuses  of  the  neoplasms. 

The  degree  of  malignancy  of  a  sarcoma  is,  in  general,  in  proportion 
to  the  embryonic  character  of  the  elements  of  which  it  is  comiMtsed. 
Thus,  the  rt)und-c«lled  tumors  of  rapid  development  are  mast  malignant, 
the  spindle-CHlIed  next,  the  giant^celled  last  in  this  order. 

As  to  location,  no  tissue  is  exempt.  They  are  frequently  met  with  in 
the  skin  and  subcutaneous  tissues  (FMg.  7(58);  also  the  osseous  tissue*, 
especially  the  long  bones,  furnish  a  favorite  seat  for  them.  Those  devel- 
oping from  within  are  chietly  the  myeloid  or  giant-celled  variety;  thoae 
of  periosteal  origin  are  mund-  or  spindle-celled. 

Sarcoma  of  the  bone.s,  according  t<j  Prof.  8.  W.  Gross,  who  has  writ- 
ten a  most  exhaustive  jtaper  upon  this  subject^  is  exceedingly  malignant, 
btung  only  second  to  cancer  of  the  soft  tissues. 


Fin.    7fl3. — Alvoolw  anr- 

cyjoio.    (Alter  Green.) 
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Flu.  7&8.— SanMBU  of  t)ie  «CAlp  and  neck. 


From  the  foregoing  it  is  evident  that  the  pi-ognosis  in  any  of  the  vaii- 
eties  uf  sarcoma  is  unfavorable.     The  gravity  is  increased  with  the  dura- 
tion of  the  tumor,  its  lociiiion  near  the 
trunk,   and  with   the  rapidity  of   its 
growth. 

The  round -re]  led,  e.specially  those 
which  have  undergone  the  nielanofic, 
mucoid,  or  aUeolar  change,  are  most 
dangomus  ;  next,  the  spindle-celled. 
and,  lastly,  the  myeloid  ur  giant-celled 
variety. 

Th£  Treatment— %\i\iiMQA  superfi- 
cially, or  in  the  soft  parts,  they  should 
be  excised  aa  soon  as  observed.  Thu 
incision  should  always  be  wide  of  the 
snspected  limit,  and  the  skin  and  all 
the  tissues  should  be  removed  well  be- 
yond the  tumor.  AVhen  a  bone  is  the 
seat  of  the  ne%v  formsitinn,  no  effort  should  be  made  to  preserve  the  peri- 
osteum. The  bone  should  be  divided  im  fax  beyond  tlie  lesion  ixa  may  be 
deemed  consistent  with  the  safety  of  the  patient  and  the  presen'ation  of 
the  function  of  the  part  involved. 

When  a  sarcoma  is  developed  upon  an  extremity,  if  it  ]>e  small  or  of 
very  recent  date,  a  wide  extirpation  shiiuld  be  undertaken  ;  but,  if  there 
is  at  any  time  thereafter  an  indication  of  recurrence,  anii^utation  should 
be  con.sidered. 

Sarcoma  of  the  bones  of  the  extremity  calls  for  immediate  amputa- 
tion. If  the  tibia  is  in\(tlved.  disarticulation  at  the  knee  is  indicatetl. 
If  the  neoplasm  is  located  in  the  femur  below  the  mi<ldle,  the  btme 
should  be  removed  at  the  hiji.  If  the  soft  parts  ai-e  not  involvwl,  a  long 
flap  should  be  made,  and  the  femoral  vessels  divided  as 
low  down  as  jxissible. 

Special  Forms  of  Sarcoma — Jiound-CeU  Variety, — 
The  cells  are  analogous  ti»  the  embryonic  elements  of  the 
<irdinary  inflammatory  process  fnmi  which  they  ran  not 
l>e  distinguished.  They  p^:issess  one  or  more  nuclei  and 
nucleoli,  and  are  spherical,  or  with  slightly  irregular  out- 
lines from  reciprocal  pre.ssure.  The  intercellular  sub- 
stance is  homogeneous,  and  either  very  wiinty  or  entirely 
absent  (Fig.  764).  The  vessels  and  bhxKl-channels  have 
been  described.  Tliis  variety  of  sainmia  occurs  every- 
where. In  the  neun)glia  of  the  brain  and  the  neurilemma  elsewhei-e  ic 
has  been  called  iieuro-sarcvma  or  glUmm. 

Spindh'-VeU  Sarcoma.— The  cells  of  this  variety  are  elongated  or 

fusiform  in  shape,  containing  usually  one,  at  limes  several,  nuclei.    The 

ends  of  the  spindle  may  be  single  or  bifurcjited  (FMg,  765).     Tlie  cells 

vary  in  size  from  j^itff  ^^  t^v  of  *in  int'li  ^^  diameter,  and  are  arninged  in 

undies  lunning  in  varions  directions  (Fig.  700). 


FlO.  r-l        (.■■■ini-l- 

{After  Grwui.) 
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Clinically,  this  is  the  most  common  form  of  sarcoma.  They  are  slower 
in  development,  firmer  to  the  feel,  and  less  vascular,  and  of  smaller 
dimensions  than  the  preceding  variety.    As  stated,  they  are  somewhat 


Fi«.  765.— Multipokr  ccUb  of  a  Baroon]&.    (After  Cornil  aod  Kanvicr.) 

less  malignant.  They  may,  in  rare  instances,  be  encapsuled,  although 
the  rule  is  to  invade  the  surrounding  tissues.  The  favorite  location  for 
their  development  is  the  periosteum  and  in  the  substance  of  the  bones. 


Fio.  76C. — Spindle-c-cll  Barcoma.     (After  Virchow.) 

They  attack  the  glandular  structures,  not  infrequently  affecting  the 
breast.  AVhile  developing  here,  the  increased  vascularity  of  the  neo- 
plasms induces  hyperemia  of  the  glandular  apparatus  of  the  breast  with 
consequent  proliferation  of  the  epithelia,  a  condition  which  has  been 
termed  by  Billroth  adeno-sarcoma. 

Giant-Oell  Sarcoma. — The  cells  of  this  neoplasm  are  of  all  sizes  and 
shapes:  spherical,  fusiform,  and  irregularly  oval,  having  at  times  one, 
at  others  thirty  or  more  nuclei  (Fig.  767).  They  closely  resemble  the 
cells  of  the  normal  marrow  of  foital  bones.  Clinically,  this  form  of  sar- 
coma is  met  with  usually  in  the  bones,  especially  in  the  lower  jaw  and 


Flo.  787. — Qiaiu-oBll  MroonuL    Fkuii  a  Mrfoma  of  bon«.    {AJiu  OrdoDSLj 


NOSr-MALIOXANT  NEOPLASKB. 

The  non-maUgnaTit  epitheliomata  ore  the  dry,  pavement,  or  pearl- 
like epithelioma,  papilloma,  the  adenoma,  and  the  cystic  tamors. 

The  pearl  epitftelioma  is  of  rare  ocrurrence.  Microsoopioally,  it  is 
found  to  be  closely  akin  to  the  bird's-nest  tumors,  which  are  classed 
with  the  malignant  growths.  The  cells  of  the  non-malignant  and  rare 
n(K)pliism  are,  however,  flat,  and  collected  in  little  diy,  pearl-like  Ivxlies, 
gathered  in  clusters,  and  held  together,  or  surrounded  by  a  connective- 
tissue  stroma,  Ocrasionally,  cholesterine  crystals  are  seen  in  these 
bodies,  and  this  fact  induced  Muller  to  name  this  form  of  neoplasm 
*'  cholestea/om^t.^^ 

The  proper  treatment  is  removal  with  the  knife. 

Pap'tUGma. — A  papilloma  is  a  neoplasm,  in  structure  not  unlike  the 
normal  i>apilli&  of  the  sklu  and  mucous  membranes.    Each  papilla  pos- 

*  For  A  conridpmtlon  of  the  TArinits  tntxed  varieties  of  lArromn,  t!i.,  osteoid,  oearo-  and 
lipo-Barcoinata,  ungiolithic  <iorcouiii,  ot<^^  the  atadent  is  referred  to  the  text-huuks  dd  patliclaicj', 
aod  v«pecially  to  the  ezcelloai  work  of  Coroil  and  liunvler,  vhicli  the  aathor  has  drawn  firom 
«TteiisiTe]j, 
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aesses  a  connective-tissue  fraTnettork  which  supports  one  or  more  new- 
formed  vascular  loops,  and  the  whole  is  covered  in  with  one  or  several 
hivi^rs  of  epilheliii. 

They  may  be  met  with  upon  the  cutaneous,  mucous,  or  serous  sur- 
facf**4. 

The  most  frequent  form  of  pflpilloma  ia  the  ordinary  "wart."  The 
hard  or  cutaneous  wart  is  often  seen  D|>on  the  bands;  the  soft  or  mu- 
cous wart  is  frequently  met  wilh  upon  the  jjrepuce^  vulva,  and  anal 
raar^ns.     Corns  are  also  classitied  as  papillnmata. 

Mucous  warts  grow  more  exuberantly  than  those  of  the  skin.    V\n 
the  pn^pucft,  where  they  are  kept  nmist  and  are  snbjectixl  to  irrilatin 
secretions  and  to  friction,  they  foim  at  times  enormous  masses.    Hffn 
orrhage  is  a  common  accident,  and  sloughing,  with  the  emission  o( 
most  offensive  (wlor,  is  the  rule  in  these  larger  neoplasms. 

Essentially  iKjnign  paiuUomata  may,  by  hmgcontinued  irritation,! 
converted  into,  or  replaced  by,  an  euibryouic  neoplasm  of  a  niali, 
type. 

Trealment. — The  indication  is  to  destroy  them  at  once.    The 
niethiid  Ut  pursue  is  to  gra-sp  them  with  forrepa,  rlip  them  off  with ; 
sors  close  to  the  attached  margin,  and  apply  nitric  acid  to  the  bleedin 
base  of  the  neoplasm.     Anaesthesia  is  obtained  by  moistening  them 
aeveml  minut^^s  with  a  4-per-cent  solution  of  coc-aine  liydn>rhlorate. 
nitric  acid  leaves  a  yellow  stain,  which  is  objectionable  when  the  grofflttl 
is  8ituat*?d  upon  an  exposed  surface. 

Adenoma. — Adenomata  ai*e  neoplasms  the  structure  of  which  is  analo-^ 
gons  to  gland-tissue.     Following  this  analogy,  they  are  of  the  racerao 
and  tabtilar  varieties.     The  racemose  adenomata  are  extremely  niral 


(V»^  ' 


Fi4.  74S. — NuaI  polvpn-1.    a,  Pav^mont  epithclia,  <vf  wM'^h  the  Hoeper  Uj^r*.  d,  an  nlmdncml,! 
fttrangvil  along  t&c  edges  of  tbc  |>»ptlUe,  b.    A  v«k»gI  Ut  abonn  nt  6.    |  Aflur  Cisnil  and  P'^'* 

They  are  composed  of  collections  of  acini  held  together  by  a  varyln| 
quantity  of  connective  ti.ssue,  and  lined  with  epithelium.  Tlicy  maj 
develop  in  all  parts  of  the  economy  where  the  racemose  glands  ai*| 
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fonnd.  A  favorite  location  is  the  mammary  gland,  occasionally  in  the 
parotid,  the  lachrymal  gland,  and  the  roof  ot  the  mouth.  They  are 
slow  in  growth,  are  spherical  in  shape,  and  are  freely  movable  in  the 
structure  in  which  they  develop. 

Tubular  adentima  is  more  frequently  observed  than  the  racemose  va- 
riety. The  tubules  are  in  some  cases  separated  by  a  layer  of  new-formed 
connective  tissue,  while  in  others  there  is  no  perceptible  intertul>ular 
stroma.  The  tubules  may  be  single,  but  are  more  frequently  bifurcated, 
and,  as  in  the  n«tnnal  glands,  commence  in  blind  extn^mities  and  open 
upon  the  mucous  surface.  Tliey  are  lined  with  one  or  more  layers 
of  glandular  epithelium.  These  tumors  are  seen  in  the  rectum  and 
colon,  in  the  uterus,  esjwcially  the  cervix,  and  oecjisionally  in  the  nose 
(Fig.  768). 

They  are  spherical  or  pyriform  masses,  covered  ^is-ith  mucous  epithe- 
lium as  long  as  they  are  containe<l  within  the  cavities;  but  when,  by 
reason  of  excessive  growth,  they  ai-e  exposed  to  the  air,  the  covering  be- 
comes hard  and  smooth,  like  the  epidermis. 

Oyst'i. — A  cyst  is  a  tumor  composed  of  a  limiting  membrane  or  cap- 
sule of  connective  tissue,  lined  by  epithelium  and  lilled  with  fluid  or 

i-fluid  contents.  The  contained  matter  may  be  mucoid  or  colloid 
material,  or  sebaceous  matter  and  epithelial  cells  in  various  conditions  of 
degeneration. 

Sebaceous  e^/sts  occur  upon  all  portions  of  the  external  surface,  and 
in  nireNinstauces  develop  in  the  deeper  tissues. 

The  external  sebaceous  tumors  are  seen  very  frequently  upon  the 
face  and  scnlp,  and  vary  in  size,  measuring  at  times  an  inch  or  more  in 
diameter.  They  nre  spherical  or  flattened  tumors,  Hoft  and  elastic  to  the 
touch,  and  freely  movable  upon  the  subcutaneous  tissues. 

The  contents  may  be  a  w^hite,  cheesy  matter  or  more  fluid,  and  of  an 
amber  or  brown  color.  Examined  microscopically,  it  is  seen  to  be  com- 
posed of  epithelial  cells  which  have  undergone  a  more  or  less  complete 
granular  metamorphosis,  loose  granules,  compound  granular  corpuscles, 
cholesterine  crystals,  rudimentary  hairs,  etc.  The  wall  of  the  cyst  varies 
in  thickness,  being  at  times  very  thin  and  closely  adherent  to  the  sur- 
rounding structures,  and  at  others  thick  and  easily  detarhe<l.  Those 
upon  the  hairy  scalp,  commonly  known  as  **20tfA*,*'  aj-e  usually  filled 
with  an  aml)er-colored,  jelly-like  mass,  which  escapes  npon  sertion  or 
puncture  of  the  cyst.  Upon  the  face,  or  other  cutaneous  surface,  the 
contents  are  apt  to  be  cheesy  in  chanicter. 

They  are  ciiused  by  cell-prolifenition  and  the  accumulation  within  the 
hair-follicle  and  communicating  sebaceotis  gland  of  its  normal  secretion, 
which  can  not  esca]>e,  owing  to  the  ])artia1  or  complete  occlusion  of  the 
excretory  duct.  Cutaneous  cysts,  from  direct  violence,  and  often  with- 
out any  appreciable  cause,  may  inflame  and  suppurate. 

Dermoid  cysts  are  closely  analogous  to  the  preceding,  although  situ- 
ated in  the  deeper  stnictures.  They  consist  of  a  limiting  membrane,  and 
liquid  and  solid  contents.  In  addition  to  the  changed  epitheliul  culls  and 
granular  matter,  these  tumors  often  contain  tufts  of  hair,  rudimentary 
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t*^eth,  etc.    Tliey  occupy  by  preference  the  ovary,  but  are  met  wiih  iiq 

all  j)art8  of  the  lx>dy,  | 

Mucous  cysts  are  usually  seen  upon  the  lips,  buccal  carity,  tqIt^ 
and  anus.  They  may  occur  in  any  portion  of  the  alimentary  or  respir^ 
tory  passages,  or  in  any  of  the  cavities  lined  by  mucous  membrane.  Th:^ 
wall  is  thin,  lined  with  epithelium,  and  adherent  to  the  surrt'undi*^ 
structures.  The  contents  are  a  \nscid  mucus,  resembling  the  white  of  ^^ 
egg.  The  cause  of  the  tnmor  is  obstruction  of  the  normal  exrreti^j-. 
duct.  The  character  of  the  tumor  may  be  s»si>ected  from  the  Icjcatfoa 
and  the  spherical  shape.  A  slight  i>un<*ttuTej  with  comprt*ssiini,  uilJ  j^ 
veal  the  mucous  rharat'ter  of  the  contents. 

Serouis  OysU. — Cysts  of  the  smaller  serous  cavities  may  result  frrm 
hypprsecretion  of  the  normal  fluid  by  the  epiihelia  lining  the  semus 
membrane,  in  which  the  excess  is  not  reabsorbed.  The  swellings  oft4*t 
ohsen'ed  upon  the  Viack  of  the  wrist  and  hand,  and  sometinins  iiprmtli^ 
dorsal  asiHH't  of  the  foot,  are  typical  serous  cysts,  and  result  from  h,vpf*r- 
distention  of  normal  serons  bnrsae.  ■ 

Lipoma. — \  fatty  tumor  is  a  circumscribed  collection  of  adipt>se  tis-™ 
sue  growing  indei>endently  of  the  other  tissues.  Lip<)mara  usimllydc 
velop  in  the  subcutaneous  cellular  tissue,  and  are  frequently  met  with 
about  the  back  of  the  neck  and  shoulders.  From  this  location  th(»y  v^(^- 
sionally  ai-e  carried  by  gravity  toward  the  sacrum,  slipping  duwnwiird 
between  the  integument  and  deep  fascia.  Situated  superticially,  tky 
grow  to  l>e  irregular  and  spherical  or  i>yriform  tumors  of  ^'aiyingsize; 
are  usually  single,  but  may  be  multiide.  I^esa  viften  thej*  are  met  vitb 
in  the  glands,  muscles,  Iwnes,  and  in  the  abdominal  visceni. 

Microscopically,  they  are  composed  of  vesicles  filled  with  oilorfnt 
The  vesicles  are  connective-tissue  curi)uscles,  the  nuclei  of  which  aretlis- 
jilncwl  to  the  periphery  and  compressed  against  the  invejiting  nieiuhnint* 
of  the  vesicle.  These  vesicles  are  held  together  in  clusters  of  varit'iis 
size  by  a  stroma  of  fibrous  tissue,  in  the  meshes  of  which  the  blood-vi 
run.     The  whole  tumor  is  in  turn  encapsuled. 

Various  names  have  been  given  to  certain  complex  fatty  ttimors; 
when  the  inter-vesictdar  substance  is  myxomatous,  myj^o^ipoma:  whfn 
the  connective  tis.sue  is  excessive,  ^ro-//po^wa  y  in  btme,  ofi/eo-lipoma; 
when  very  vascular,  angeio-lipoma^  etc. 

Liponirtta  may  undergo  gnmular  and  calcareous  metamori)husis.  auJ 
may  «lsu  become  intlamed  and  brt-uk  duwu  as  a  very  offensive  aiid  slou^- 
ing  mass.     They  are  altogether  benign,  and  can  only  cause  death  by 
ulceration,  sepsis,  and  hiemoiThage,  or  by  pressure  Q]>on  important  coh 
gans.  ■ 

The  dic.yn4>8ls  depends  upon  the  soft,  uneven  feel  and  the  mobility  oi 
the  mass.     It  is  only  to  be  differentiated  from  old  abscesses  or  cystic 
mors.    If  the  history  does  not  point  to  the  diagnosis,  the  a3pirat<»r-Di 
will  be  of  sen-ice. 

The  treatment  is  removal  with  the  knife.    The  incisicm  may  Ite  stniifil 
for  a  small  tumor,  but  should  he  elliptical  for  large  growths,  in  order 
do  awny  with  redundancy  after  the  tumor  is  turned  out.    The  caps' 
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should  be  opened,  and  the  tumor  may  be  turned  out  almost  wholly  vrith 
The  fingers. 

Fibroma. — This  variety  of  neoplasm  is  nia<le  np  of  fibrous  tissue,  the 
filaments  of  whit-li  are  at  times  arranged  in  brmdles  which  nm  in  all 
directions ;  at  others,  there  is  little  or  no  fascicular  arrangement,  the  fila- 
ments being  entangled  in  all  directions.  In  the  interstices  of  the  bundles, 
or  between  llie  fascriciili,  jire  found  connective-tissue  cells,  the  ])o]es  uf 
which  communicate  with  each  other.  The  vascular  supply  is  limited. 
Fibromata  develop  chiefly  in  the  skin  and  sulx-utaneous  tissues  and  peri- 
osteum, but  may  exist  in  any  other  portion  of  the  body.  They  are 
usually  single  and  small,  occasionally  multiple,  and  this  form  of  tumor 
may  attain  an  enormous  size.  In  shuiKj,  those  devehipiuir  fn>m  the  deeper 
tissues  are  spherical,  and  are  bard  to  the  touch.  In  the  skin  they  are  often 
pedunculated  and  pyrifonn.  Fibromata  may  undergo  a  mucoid,  gi-anular, 
or  calcareous  degeneration,  and  are  HubjV<'t  to  inflammation  and  suppu- 
ration, as  are  otlier  nefjplasins.  Not  possessing  a  high  degree  of  vascu- 
larity, the  danger  of  haemoiThage  is  not  great,  unless  a  rich  granulation- 
tissue  has  si)rung  up  as  a  result  of  prolonged  irritation. 

Simple  fibroma  is  benign,  and  the  indications  in  treatment  are  removal 
by  the  knife. 

Myxoma. — This  neoplasm  is  made  up  of  primitive  connective-tissue 
cells,  similar  to  thase  observed  in  the  nmbilical  cord  at  birth.    The  cell- 
cements  are  spherical  and  fusiform  in  shape.     The  former  are  isolated 
Ktd  float  freely  in  the  gelatinous-like  intercellular  substance.     The  latter 
™ay  possess  two  or  more  pules,  and  jinastomose  freely  with  each  other, 
furming  a  continuous  network  or  stroma  throughout  the  mass.     The 
vast^nhir  supply  is  rich.     These  neoplasms  occur,  a.s  a  rule,  in  the  skin 
and  subcutaneous  tissues  and  upon  the  mucous  surfaces,  esjiecially  in 
the  nose  (mucous  or  soft  polypi),     Thej'  may  develop,  however,  in  any 
portion  of  the  body,  and  have  been  observed  in  the  muscles,  bones,  and 
nenes,  the  mammary  gland,  kidney,  brain,  etc.     lu  sliape,   they  are 
usually  spherical,  of  small  size,  and  are  soft  and  doughy  to  the  touch, 
and  not  ]>iunful  unless  by  accident  the  sensory  nen^es  are  pre8st?d  n]>on 
(fty  the  tumor.     As  a  result  of  rupture  of  the  bJood-vcHsels,  cysts  fre- 
^iently  occur  in  this  variety  of  neoplasm. 

The  treatment  is  early  and  complete  removal.    Pure  myxoma  does 
not  tend  to  recur  after  a  thorough  removal.     In  some  instances,  owing  to 
the  peculiar  k^'ation  of  the  neoplasm,  a  thorough  extirpation  is  impos- 
sible, and  in  these  cases  the  tumor  may  rapidly  recur.     The  cases  of  gen- 
eral metasta^sis  after  sup[>osed  myxoma  were  probably  instances  in  which 
^jie  sarcfimatoMs  mitiire  of  the  gi*owth  had  been  overlooked. 
■   Myoma  is  w  nimor  composed  of  new-fonned  muscular  elements. 
TTiere  are  two  varieties,  namely,  those  composed  of  striated  or  voluntary, 
and  those  of  mm-siriat^d  or  involunt^try  muscular  fibers. 

The  first  variety  are  extremely  rare,  and  are  of  less  clinical  importance 
than  the  ntm-striated  myoma. 

In  two  iustances  the  striated  myoma  has  Iwen  seen  in  a  congenital 
lor  of  the  testicle,  and  in  a  few  other  instances  of  tumors  developed 
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wholly  or  in  part  in  the  embryo  or  foetus.  Dermoid  cysts  at  times  con- 
tain traces  of  striated  muscle. 

A  diagnosis  can  only  be  made  out  by  the  recognition,  under  the  mi- 
croscope, of  the  characteristic  striated  muscular  fiber.  The  prognosis  is 
favorable,  owing  to  the  benign  nature  of  the  tumor,  which,  nevertheless, 
should  be  removed  as  soon  as  recognized. 

In  the  non-striated  myoma  the  fusiform  elements  are  arranged  in  all 
directions,  either  in  bundles  or  groups  which  interlace,  or  there  may  be 
a  general  interlacing  of  the  separate  elements  without  fascicular  arrange- 
ment, as  in  many  of  the  organs  in  which  the  smooth  muscle  is  found. 
Between  these  bundles  true  connective-tissue  cells  exist,  and  in  these 
spaces  the  vessels  are  found.  The  nuclei  of  these  new-formed  elements, 
as  well  as  the  muscle-elements  proper,  do  not  differ  materially  from  the 
normal  non-striated  muscular  fibers. 

Non-striated  myomata  are  often  met  with  in  the  uterus.  In  many  of 
these  neoplasms  there  is  a  variable  quantity  of  connective  tissue,  more  or 
less  organized,  and  for  this  reason  the  term  fibro-myoma  has  been  given 
to  these  tumors.  They  may  grow  from  the  wall  of  the  uterus,  toward  the 
peritonaeum  {extra-mural),  or  develop  in  the  substance  of  the  uterine 
muscle,  become  encapsuled  {inter-mural),  or  project  from  the  internal 
surface  into  the  cavity  of  this  organ  {sub-mticous  myoTna). 

This  variety  of  neoplasm  has  also  been  seen  in  various  other  localities, 
as  the  skin,  alimentary  canal  at  various  points,  the  prostate,  scrotum, 
etc.  The  diagnosis  depends  upon  the  recognition  of  the  characteristic 
fusiform  elements  under  the  microscoi)e.  The  method  advocated  by 
Comil  and  Ranvier  is  to  macerate  the  sections  in  azotic  apid,  twenty  parts 
to  one  hundred  of  water,  or  caustic  potassa,  forty  parts  to  one  hundred 
of  water.  By  this  process  the  connective-tissue  stroma  is  dissolved  and 
the  muscular  elements  liberated. 

The  prognosis  in  this  form  of  myoma  is  favorable  as  far  as  recurrence 
is  concerned  when  the  removal  has  been  thorough.  They  not  infrequently 
produce  death,  either  directly  by  pi-essure  and  interference  with  the 
normal  functions  of  organs  necessary  to  life,  or  indirectly  by  causing 
hsemorrhage,  rendering  the  individual  more  likely  to  perish  from  some 
intercurrent  affection. 

Treatment. — They  should  be  removed,  when  this  can  be  done  with  a 
justifiable  degree  of  safety. 

Neuroma. — A  tumor  composed  of  new-formed  nerve-tissue  is  rarely 
met  with.  Many  so-called  neuromata  are  connective- tissue  neoplasms 
springing  from  the  neurilemma.  They  may  be  made  up  of  nerve-cells  or 
nerve-Jihers  (Fig.  769). 

The  former  are  even  rarer  than  the  latter.  Small  particles  of  gray 
matter  have  been  seen  in  dermoid  cysts,  and  in  a  few  instances  neo- 
plasms of  this  variety  have  been  seen  in  the  brain  and  spinal  cord. 

Fascicular  neuromata  may  occur  in  the  nerves.  They  exist  as  slight 
elliptical  swellings  or  enlargements  of  the  nerve  involved,  may  be  single, 
or  there  may  be  a  succession  of  nodosities  in  the  course  of  the  nerve. 

The  symptoms,  in  addition  to  the  tumor,  which  may  at  times  be  made 


jmT— Lymphangioma. 
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out  by  i^alpation,  are  those  of  pain  or  interference  with  the  function  of 
the  purl  involved.  A  rureful  analysis  with  the  microscope  alone  can 
determine  an  accurate  diagnosis. 
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Fio.  7«li.— Nournrontn  dfvelnped  in  the  diridnl 
lierTe<tiMiie»  After  iuopuuiioa  of  iho  meaitwr. 
(Aft«r  Corijil  uul  Huivicr.) 


The  prognosis  is  not  gmve,  in 
so  far  as  the  life  of  the  jKitient  is 
conceiTied,  but  the  removal  of  the 
neoplasm  may  of  necessity  involve 
an  injury  of  the  trunk  in  or  nf>on 
which  it  is  located,  and  in  this 
manner  may  add  an  element  of 
gravity  to  the  result.  They  should 
be  extirpated,  and,  whei-e  (as  will 
almost,  always  be  the  case)  the  posi- 
tively benign  character  of  the  neo- 
plasm is  nut  evident,  a  section  of 
the  nerve  below  and  above  the  tu- 
moff  as  wel]  as  a  portion  of  the 
surmunding  tissues^  sliould  be  re- 
moved. 

Anffiorfia.—'Vhi'.  angioraata  are 
tumors  of  new-formed  vessels,  cap- 
illaries, arterioles,  or  veins.     They 

are  frequently  congenital,  and  may  also  appear  at  any  periotl  after  birth. 
Micmscopically,  the  simple  forms  are  made  up  of  capiUaries,  arte- 
rioles, and  veitmlt's  in  ])li'xuses  richer  tlian  the  normal,  and  held  to- 
gether by  a  connective- tissue  stroma  of 
varying  thickness.  In  the  more  fonni- 
dable  tumors — canern/ius  mrvt — the  ves- 
sels are  larger,  with  thickened  walls  of 
>^^^»gCyj^V!^^  dense  connective  tissue,  and  at  times  a 
\/\  ^\^KL     ^^>f>iifity  of  non-stnated  muscular  fibers. 

A-  jJ^^B     ^^^  ^^^^  vasorum  aiv  also  met  with  in 

m^m^ii  .^^^m     [^g  walls  of  the  sinuses. 

Tlic  former  variety  appear  as  rpd  or 
bluisli  spots  or  stnins  in  th*»  skin,  of 
various  sizes  and  shapes,  at  times  rising 
al>ove  the  level  of  the  integument. 

The  method  of  treatment  is  fully 
described  in  the  chapter  upon  diseases 
of  the  vascular  system. 

Xym/>Atf.«*7/o//trt.— Tumors  composed 
of  new-fonnpd  lymphatic  vessels  are 
very  rarely  met  with.  In  their  consti-uctif»n  they  do  not  materially 
differ  from  llie  angiomaia.  The  new  tissue  consists  of  a  C4iT»illary  net- 
work of  lymph-channels,  in  arrangement  analogous  to  the  capillary  ve*- 
?ls  in  the  smaller  angiomata.  In  other  instances  the  lymph-canals  have 
a  cavernous  arrangement  comj>arable  to  the  structure  of  the  cavernous 
nsEvus  above  given. 


Flo.  770.— Aii(rioiDB  (eiraokl  aD(Miri>iD^  or  th« 


764 


A  TEXT-BOOK  ON  SURGEKY. 


Lu^phadenoTna,  has  been  griven  under  the  h«^a<ting  ol  '^  lfa^gnal^ 
Neoplnmns."  Many  forms  of  enlargement  of  the  lyvpliaticgSuidftmivnc^ 
true  tumors,  since  they  ure  not  composed  of  new-made  ghad-tinoe,  i:;;^ 
dae  to  cancerous  infiltration,  to  tabercie,  to  syphilitic  adeaitia,  tubei^^ 
lar  deposit,  etc  Tubercular  lymphomata  should  always  be  eziitpat:^ 
when  tuberculosis  of  the  deeper  organs  can  be  excluded,  provided  tk^^r 
the  ojiemtion  of  removal  does  not  involre  a  too  great  riA  of  life, 
removal  of  enlarged  glands  from  metastasis  in  cancer  should  aLn 
done  when  there  is  u  reasonable  hope  of  cutting  off  the  dijy^w*  fruiii 
centers. 

Chandroma, — New  formations  of  cartilajcre  develop  in  and  from  ibe 
connective-tissue  cells  of  any  portions  of  the  body,  excepting  from  rarti- 
lage  proper.  The  bones  and  j)eriosteum  are  favorite  points  of  origin  for 
these  neoplasms.  Develojang  from  within  the  bone.,  a  cartilaginoas d«v 
formation  is  termed  nn  tnchondroiuft ;  if  from  the  peiioeteam,  a/vencA^n- 
droma.  (jnite  a  number  of  ohondromata  have  been  obsored  in  the  lerti- 
cles  and  in  the  parotid  glands.  They  may  assume  all  sorts  of  sbApes, 
growinjr  into  more  or  less  spherical  tumors^  or  the  new  tissue  may  be 
generally  diffused  in  the  normal  tissues. 

In  the  bonea  of  the  hand  and  fingers  they  give  rise  to  marked  di 
formities  and  to  considerable  pain,  from  displacement  of  the 
structures,  and  interference  with  nutrition  (Fig.  771). 


v^^ 


Pio.  771.— Diffu- 


>  i  clie  [>hAUn{rM  utd  metAcftrpol  ttoaat.    (AAcr  XAamf 


The  new  formation  of  cartilage  is  preceded  by  an  inflammatory  pw*- 
cess  varying  iu  intensity,  usually  of  a  mild  nature,  yet  resulting  in  I'l*^ 
proliferation  of  the  cells  of  the  part  involve<l,  and  the  formation  "f  fl^ 
embryonic  tissue  from  which  the  caitilage  is  formed,  as  in  theD(inii:il 
development  of  this  tissue.  Some  of  these  cells  become  the  cartilap? 
cells  proper,  and  are  collected  in  groups  of  different  sizes,  while  otli^r* 
form  a  connective-tissue  stroma  around  the  collections  of  cartihipe^f 
The  vessels  lind  their  way  along  these  bundles  of  connective  ti^ue^ 
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The  proportion  of  connective-tissue  stroma  varies  in  different  tiimors. 
When  the  cartilage-cells  and  groups  are  plentiful,  with  a  limited  quan- 
tity of  intt-rvrning  fibrous  tissue,  the  mass  is  strictly  a  chondroma. 
When  the  stroma  prejiondenites,  it  is  termed  ix  Jlbro'chondroma,  In 
certain  foims  of  these  tumoi-s  there  is  a  paucity  of  connective-tissue  fibers 
Bs  well  as  cartilage-cells,  although  both  ai"e  present  in  quantity  sufficient 
for  recognition.  The  mass  of  tissue  may  be  embryoniCy  and,  under  such 
conditions,  the  tumor  may  be  sarcomatous  in  character.  Simple  chcm- 
droma  is  benign,  but  a  nnxed  chondroma  of  an  embryonic-tissue  type 
must  be  classed  with  the  malignant  neopliLsms. 

I  Chondromata  may  undergo  fatty  or  granular  degeneration,  may  ossify 
in  part,  may  become  infiltrated  with  calcareous  matter,  or  undergo  the 
|Ujlc()id  change. 

^fTreatmenl. — Removal  is  indicated  when  pain  is  unbearable,  or  when 
the  sarcomatous  nature  of  the  neoplasm  is  evident. 

Osteoma. — Tumors  of  new-formed  bone-tissue  may  develop  from  the 
normal  bone  and  ]Teriosteum,  or  in  the  tissues  removed  fi*om  the  bones. 
There  ai*e  three  varieties — the  ehurnaUdy  conipacty  and  spongy. 

In  the  first,  or  ivory-like  neoplasms,  the  bone  is  exceedingly  dense 
and  hiird,  and  contains  bone-corpuscles  and  oanalicnli  which,  though 
well  marked,  ore  more  irregular  in  arrangement  than  in  normal  forms. 
Tills  new-formed  bune-tissue,  however,  does  not  possess  blood-vessels. 
Thew  tumors  are  especially  apt  to  be  observed  upon  the  bones  of  the 
skull,  notably  those  of  the  frontal  and  parietal  regions. 

The  compact  or  spongy  neoplasms  are  in  structure  analogous  to  the 
normal  compact  or  spongy  bcme-substance.  In  the  latter  the  bony  frame- 
work is  light,  and  the  medullary  spaces  larger  than  normal. 

An  osteoma  formed  upon  the  outside  of  an  old  Ixtne  is  called  an  exos- 
'^xia  ;  developed  within  the  medullary  space,  an  enostosis. 
^■Exostoses  grow  as  more  or  less  well-rounded  tumors  beneath  the  peri- 
osteum, or  as  .sharp  spikes  or  thorns  projecting  out  from  the  Ixine.  Such 
spines  are  iu  the  givat  majority  of  instances  directed  upward  (stalag- 
mites) in  the  axis  of  the  tendon  in  and  about  which  they  develop.  In 
rare  instances  the  tUrection  is  downward,  as  seen  in  the  stalactite  (Fig. 
307). 

Bony  neoplasms  may  also  develop  in  any  of  the  cartilaginous  tissues 
of  the  body,  and  this  clmnge  is  usually  one  of  senility.  Beyond  this, 
bone  may  form  in  the  muscles,  choroid,  the  serous  membranes  in  all  lo- 
cations, and  in  the  integument. 

Osteomata  are  always  benign.  If  dangerous  at  all,  it  is  from  com- 
pression of  important  organs.  Those  developed  from  the  intemal  surface 
of  the  cranial  bones  and  along  the  vertfbml  canal  are  especially  danger- 
ous in  this  respect. 

7Vm/fflf*ftA— Intt^rfprence  is  not  called  for,  unless  pressure  upon  im- 
grtant  organs  renders  it  necessary. 
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Abdoxey,  wounds  of,  524. 

surgery  of,  477. 

bandage  for,  16. 
Abdominal  abscess,  517. 

Abdominal  section  for  intestinal  obstruction,  489. 
Abscess,  61,  62,  63,  64. 

of  mammar}'  gland,  405. 

of  chest-wall.  473. 

of  the  liver,  520. 

of  the  spleen,  523. 
Absorbent  cotton,  8. 
Acromion  process,  fracture  of,  28S. 
Actual  cautery  as  a  hiemostatlc,  70. 
Acupressure,  70. 

Adams.    Supra-trochantoric  osteotomy,  714. 
Adenitis,  IGO,  G15. 
Adenoma,  758. 
Alcohol  as  an  antiseptic,  4. 
Alimentary  canal,  obstruction  of.  482. 
AUingham.    Ulcers  of  rectum,  537. 
Allis's  method  of  inducing  ether  narcosis,  26. 
Amussat's  operation  for  colostomy.  510. 
Amputations,  103. 

by  circular  solid  flaps,  100. 107,  108. 

by  oblique  solid  flaps.  111.  112. 

by  circular  skin-flaps,  112, 113. 

by  modifled  circular  flaps,  113. 

by  oral  flops,  113. 

by  double  crescentic  flaps,  113. 

by  double  rectangular  flaps,  114. 

by  mixed  flaps,  114. 

treated  by  the  open  method.  114-116. 

treated  by  continuous  irrigation,  115,  110. 
Amputations,  special,  110. 
Amputation  of  the  fingers,  110-120. 

of  the  thumb.  121. 

of  the  forearm,  133-125. 

at  elbow,  120. 

of  arm,  120-128. 

at  shoulder,  129,  130. 

of  toes,  180. 

of  foot  through  the  metatarsus.  131. 

of  foot  at  the  tarso-metalarsal  joint,  132. 

of  Forbes,  134. 


Amputation  of  Chopart,  135. 

of  Lignerolles,  135. 

of  Hancock,  130. 

at  the  tibio-tarsal  joint,  137, 188. 

of  Syme,  137,  138. 

of  PirogofF,  139. 

of  Le  Fort,  139,  140. 

of  Gunthor,  141. 

of  Bruns.  142, 

of  Stephen  Smith,  142-147. 

of  Hey,  134. 

of  Lisfranc,  134. 

of  leg,  142. 

of  Teale,  143. 

of  Sedillot,  144. 

of  Ue,  144. 

at  the  knee,  143, 144 

at  the  hip,  149, 150. 

of  Erskine  Mason,  150. 

of  the  mammary  gland,  472. 

of  the  [>enis,  GUI. 

of  the  prepuce,  639. 
Anawthcsia  and  anaesthetics,  21,  23. 
Anaesthesia  of  the  male  urethra,  021. 
Anchylosis  at  knee-jr)int,  722. 
Andorton,  Dr.  W.  B.    Idiopathic  aneurism  of 

both  vertebral  arteries.  224. 
Anel's  method  of  treating  aneurism,  203-205. 
Aneurism,  198. 

Aneurism,  treatment  of,  by  Valsal%'a's  method, 
201. 

by  Tufncll's  method.  203. 

by  Antyllus's  method,  203. 

by  Wardrop's  meth(Ml,  303-205. 

by  Anel's  methml.  305. 

by  Brasdor's  method,  205. 

by  Hunter's  method,  205. 
Aneurism  of  thoracic  aorta.  207. 

of  arteria  innominata.  213. 

of  common  carotid.  310. 

of  subclavian.  218. 

of  vertebne,  224. 

of  abdominal  aorta.  224. 

of  iliac  arteries,  225. 
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Aneurism  of  femoral  arteries,  226. 

of  popliteal,  227. 

of  tibial  and  peroneal  arteries,  228. 
Aneurismal  varix,  199,  228. 
Angioma,  191,  762. 

of  the  mammary  gland.  405, 
Ankle-joint,  dislocations  of,  340. 

disease  of,  355. 

exsection  of,  305. 
Anterior  tibial  artery,  260. 
Anthrax  bacillus,  80. 
Antiseptic  materials  and  solutions,  3,  4. 
Antrum  of  Highmore,  opening  into  the,  435. 
Antyllus's  method  of  treating  aneurism,  203, 205. 
Anus,  surgery  of,  538. 

absence  of,  538. 

astula  of,  582. 

fissure  of,  536. 

ulcers  of,  537. 

neoplasms  of,  543. 

cancer  of,  543. 

neuralgia  of,  545. 

prolapsus  of,  545. 
Aorta,  aneurism  of,  307,  334. 

deligation  of,  360. 
Arendt.    Ligation  of  innominate  artery,  219. 
Auvert.    Ligation  of  subclavian  artery,  220. 
Arm,  bandage  for,  13,  14. 
Arteria  innominata,  212,  231. 
Arterial  thrombus  and  embolus,  184. 

varix,  180. 

cutaneous  tumor,  191. 
Arteries,  230. 

Arteries,  calcification  of,  173,  174. 
Arterio-venous  aneurism,  228. 
Arteritis,  167. 

syphilitic,  180. 
Artcrj',  ligation  of  innominate,  231, 

of  common  carotid,  233. 

of  internal  carotid,  238. 

of  external  eiirotid,  240. 

of  superior  thyroid,  244. 

of  lingual,  244. 

of  facial.  246. 

of  ascending  pharyngeal,  246. 

of  occipital,  346. 

of  posterior  auricular,  248. 

of  temporal  and  internal  maxillary,  249. 

of  subclavian,  240. 

of  vertebral,  255. 

of  internal  mammary,  255. 

of  axillary,  250. 

of  brachial,  257. 

of  ulnar  and  riwlial,  208. 

of  intercostal,  258. 

of  aorta,  260. 

of  common  iliac,  200. 

of  internal  and  external  iliacs,  262-204. 

of  gluteal  and  sciatic  arteries,  263. 

of  internal  pudic,  204. 


Artery,  ligation  of  femoral.  365,  366,  367. 

of  profunda  femoris,  867. 

of  popliteal,  267. 

of  posterior  tibial,  268. 

of  anterior  tibial,  269. 

of  dorsal  is  pedis,  270. 
Arthritis,  342. 

Articulations,  surgery  of,  319. 
Ascarides  in  the  rectum  and  anus,  582. 
Aspermatism,  606. 

Aspiration  as  a  means  of  diagnosis  in  abscess, 
61.62. 

as  a  means  of  cure  of  abscess,  63,  64. 
Astragalus,  exsection  of,  367. 
Atresia  of  the  anus,  628. 

of  the  rectum,  628,  529. 

Bacteria,  60,  61. 
Balanitis,  618. 

Bandaging  and  bandages,  9. 
Bandage-roller,  0. 

simple  spiral,  10. 

reverse  spiral,  11. 

simple  figure-of-8, 11. 

figure-of-8  reverse,  11 

for  hand  and  fingers,  12, 13. 

for  arm,  forearm,  and  shoulder,  13,  14. 

for  toes,  foot,  leg,  and  thigh,  14,  15,  16. 

spica  (double  and  single),  16. 

for  the  abdomen  and  thorax,  10. 

for  the  breast,  16, 17. 

for  the  head  and  face,  17, 18, 19,  20, 

knotted.  18. 

for  the  eye,  18,  19. 

four-tail.  10,  20. 
Bands  constricting  the  intestine,  487. 
Banks,  Dr.  E.  A.    Urethrotomy  and  meatomy, 

623. 
Banks's  method  of  dilatation  of  stricture  with 

conical  filiform.  620. 
Barlow  on  syphilitic  arteritis,  170-183. 
Barton's  fracture,  295. 
Bjirwell,  Richard.    Club-foot.  727,  728. 

Operation  for  removal  of  vascular  tumors,  189. 

Ox-aorta  ligatures,  200. 

Ligation  of  carotid  and  subclavian,  211,  213. 

Ligation  of  carotid,  212. 
Basilar  artery,  occlusion  of,  178. 
Bayer.    Ligation  of  subclavian,  330. 
Beall,  Dr.  E.  J.    Hernia  cerebri,  375. 
Bickersteth.    Ligation  of  innominate,  219. 
Bicsiadeeki.    The  initial  lesion  of  syphilis,  178. 
Bigelow  on  hip-joint  dislocations,  333,  334,  335, 
336. 

Rapid  lithotrity,  586. 
Bilharzia  hsmatobia,  568,  580. 
Biliary  calculi  in  the  intestine,  483. 
Billroth.    Venous  varix,  195. 

Removal  of  the  tongue,  440, 441. 
Bladder,  563. 
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Bladder,  wonnds  of,  565. 
rupture  of,  566, 
paralysis  of,  570. 
aspiration  of,  573. 
puncture  of.  573. 
new  formation  of,  574. 
stone  in,  580. 
foreign  bodies  in,  597. 
Xlepharitis,  885. 
Blood-letting.  56,  57. 
3one-drains,  Neuber's,  7. 
Sones,  surgery  of,  271. 

of  the  tarsus,  dislocations  of  the,  341. 
Borated  cotton,  8. 
Bow-legs,  731. 

Brachial  artery,  ligation  of,  257. 
Brain,  penetrating  wounds  of,  377. 
Brasdor's  operation  for  aneurism,  203,  308,  305. 
Braune,  ^rof.    Frozen  sections,  124. 
Breast,  lesions  of,  465. 
amputation  of,  472. 
Brcschet.    Arterial  variz,  187. 
Briddon's  double  tourniquet,  204. 
Broad  ligaments,  686. 
Broca.    Operation  for  cirsoid  aneurism,  189. 

for  innominate  aneurism,  314. 
Bronchi,  foreign  bodies  in  the,  453. 
Bronehocele,  446. 
Bruns's  amputation,  141, 143. 
Bryant,  Mr.  Thomas.    Ligation  <}f  carotid  artery, 
312. 
Ligation  of  subclavian.  314. 
Reduction  of  dislocation  of  the  humerus,  325. 
Femoral  hernia,  493. 
Babanofl.    Process  of  occlusion  of  arteries  after 

deligation,  185, 
Buck,  Dr.  Gurdon.    Extension  in  fracture  of  the 

thigh,  304,  307. 
Bull,  Dr.  W.  T.    Ligation  of  innominate  arterj-, 

319. 
Bunions,  736. 
Bums,  90, 
Butcher.    Ligation  of  carotid  and  subclavian 

arteries,  214. 
Butlin.    Diagnosis  of  epithelioma  of  tongue,  437. 
Buzzard  on  syphilitic  arteries,  179,  183. 

Calcaneo-astragaloid  disarticulation,  185. 
Calcification  of  arteries,  170,  177. 
Calculi,  biliary,  483. 
of  the  prostate,  607. 
of  the  bladder,  580. 
of  the  kidney,  558. 
Callaway  on  diagnosis  of  dislocation  at  the  shoul- 
der-joint, 333. 
Callisen's  operation  for  colostomy,  iil5. 
Cancer,  747. 

Capillary  cutaneous  tumors,  191, 
Capillaries,  new  formation  of,  in  Inflammation, 
66,67. 

49 


Carbolic-acid  solutions,  3,  4 
Carbolized  gauze,  8. 
Carbuncle,  94, 95. 
Carcinoma,  747. 

of  the  kidney,  500. 

of  the  prostate,  606. 

of  the  penis,  635. 
Garden's  amputation,  148, 
Carpus,  fractures  of,  298. 
Case,  Dr,  Meigs,    Treatment  of  Pott's  disease, 

703,  710. 
Catgut  ligatures,  1, 3. 

sutures,  1,  3. 

drains,  7,  8, 
Cerebral  localization,  878, 380, 
Championniere,    Cerebral  localization,  380,  381. 
Cheiloplasty  of  upper  lip,  416. 

of  lower  lip,  417. 
Chest,  wounds  of,  475. 

Chiene.    Osteotomy  for  knock-knee,  719,  720. 
Chloride-of-zine  solution,  4 
Chloroform  narcosis,  24,  33. 
Cholesterin  crystals  in  pus,  60. 
Chondroma,  764. 

of  finger,  745. 
Chopart's  operation,  135,  142. 
Chromic-acid  catgut,  3. 
Cicatricial  tissue,  07. 
Circumcision,  639, 
Cirsoid  arterial  tumor,  186,  187. 
Clavicle,  fracture  of,  287. 

dislocation  of,  320. 

exsection  of,  474. 
Cleft-palate,  433. 
Club-foot,  722. 
Club-hand,  740. 
Coagulation -necrosis,  176. 
Cocaine  aniesthesia,  21,  22,  23. 
C-occyi,  fracture  of,  300. 
Cold  as  a  haemostatic,  70. 

local  use  of,  in  infiammation,  58,  59. 

as  an  antesthctic,  33. 
CoUes's  operation  for  hare-lip,  414. 

h'gation  of  subclavian  artery,  220. 

fracture,  295,  296. 

law,  660. 
Colloid  cancer,  748. 
Colostomy,  514. 
Common  carotid  artery,  aneurism  of,  216. 

ligation  of.  233. 
Common  iliac  artery,  aneurism  of,  260. 

ligation  of.  260,  261. 
Compound  fractures  of  leg.  815,  316. 
Compression,  in  inflammation,  57, 
Condylomata  of  syphilis,  648. 
Congenital  inguinal  hernia,  496. 
Conhcim.    Calcification  of  arteries,  176. 
Conjunctivitis.  885, 886, 
Constriction  of  the  intestine  by  bands,  487. 

by  diverticula,  488. 
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Gunshot-wounds,  87,  88,  89. 

missiles,  88. 
Gunther's  amputation,  139. 

Hematuria,  578. 

Hemorrhage,  arrest  of,  50,  68,  69,  70. 

HfBmorrhoids,  547. 

Hallux  valgus,  735. 

Tarus,  786. 
HamUton,  Prof.  F.  H.    TeUnus,  85. 

Phlebitis,  164. 

Fracture  of  malar  bone,  283. 

Fracture  of  lower  jaw,  285. 

Fracture  of  humerus,  293, 

Fracture  of  radius,  297. 

Fracture  of  thigh,  304. 

Fracture  of  patella,  309,  810. 

Dislocation  at  elbow,  820. 

Dislocation  of  hip-joint,  387, 338. 
Hammer-to^  736. 

Hancock's  modlQcation  of  Malgaigne's  operation, 
136. 

operation  of  peritonitis,  516. 
Hand,  bandage  for,  12, 13. 

amputation  of,  122. 

deformities  of,  740. 
Handkerchief  bandages,  19,  20. 
Hare-lip,  410. 
Head,  surgery  of,  373. 

bandages  for,  17-  0. 

net,  20. 

and  chin  bandage,  17, 18. 
Heart-failure  in  ether  and  chloroform  narcosis, 
31. 

wounds  of,  476. 
Heat  as  a  haemostatic,  70. 
Heaton's  operation  for  hernia,  502. 
Heitzmann.    Histology  of  the  veins,  161, 162. 

Of  the  arteries.  168. 
Henry's  amputfttioii  of  scrotum,  671. 
Hepatic  abscess,  520. 
Hernia  cerebri,  375. 

strangulated  inguinal,  504. 

of  the  spleen,  52;l 

of  the  bladder,  561 
Uernia,  493. 

inguinal,  404. 

femoral,  490,  r>08. 

umbilical,  497,510. 

ventral,  497,  511. 

diaphragmatic,  498,  511. 

gluteal,  498,  513. 

obturator,  498,  512. 

luinlmr,  498.  513. 

vaginal,  498.  512. 

diagnosis  of,  498-500. 

treatment  of,  501. 
Herpes  of  the  anal  region.  531. 
Heulmer.    Syphilitic  arteritis,  179. 
Hey's  amputation,  133,  142. 


Hip-joint,  dislocations  at  the,  329. 

disease,  844. 

exsection  of,  360,  361. 

deformities  at  the,  713. 

osteotomy  near  the,  714. 
Hood-bandage,  20. 
Hordeolum,  385. 
Horse-hair  drains,  7,  8. 
Humerus,  fracture  of,  289,  290. 
Humphrey's  operation  for  cancer  of  the  penis,  637. 
Hunter's  method  of  ligation  of  arterira  in  aneu- 
rism, 202,  203, 205. 
Hutchinson.    Syphilitic  phlebitis,  164, 105. 

Multiple  nnvi,  193. 
Hydatids  of  the  liver,  522. 
Hydrocele  of  the  tunica  vaginalis  testis,  0G4. 

of  the  cord,  661 
Hydronephrosis,  557. 
Hydrophobia,  78,  79. 
Hyoid  bone,  fracture  of,  286. 
Hypertrophy  of  the  prostate.  598. 

of  the  mammary  gland,  467. 
Hysterectomy,  713. 
Hysterotomy,  713. 

Ileo-colostomy,  493. 

Iliac  arteries,  aneurism  ot  225. 

ligation  of,  262, 261 
Incontinence  of  urine,  5*1 
Infantile  hernia,  496. 
Inferior  maxilla,  fracture  of,  284. 

dislocation  of,  319,  320. 
Infiltration  of  urine,  566. 
Infiaramation,  53-55,  56,  57,  58. 
In-growing  nail,  737. 
Inguinal  hernia,  494. 

congenital,  496. 
Inhalers  for  ether,  25, 26,  27. 
In-knee,  717. 
Innominate  artery,  aneurism  of,  212. 

ligation  of,  331. 
Instruments,  34. 

Intercostal  artery,  ligation  of,  258. 
Internal  pudic  artery,  ligation  of,  261 

carotid  artery,  ligature  of,  238. 

mammary  artery,  ligature  of,  255. 

iliac  arterj',  ligature  of,  262. 
Intestine,  constriction  by  bands,  487. 

constriction  by  diverticula,  487,  488. 

alKloininal  section  in  occlusion  of,  489,  490. 

exsection  of  a  portion  of,  491. 

wounds  of,  526,  527. 
Intussusception,  483,  484. 
lotloform  solution,  1 

gauze,  8. 
Irrigation,  continuous,  115, 116. 
Irrigators,  4,  5. 

Janeway,  Prof.  E.  G.    Albuminuria  after  mental 
labor,  577. 
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rism.  IIMI. 

MofC-onniK-'s  ofK^mlton  for  g«nn  valgum,  720.               ^^M 

I'U-cr  of  a[i|viidix  wnnifurinK  ."ilS. 

MaclcintiMh  oluth  for  pr<it4.H!ttv<',  8.                                   ^^H 

Kunklrr.  Dr.  U.  A.    Simke-bite,  76. 

Ma«-naniarn'A   o|H)ralioii   for  incipient  astltla  uf            ^^H 

head  and  neck  of  femur,  .S52.                                   ^H 

lAhat*>t  operation  for  rhinoplasty.  403. 

M&Ignignc's  o[>eniti(>ii  for  hare-lip,  418.                           ^^H 

Lacunla,  tie,  on  the  tniatmcnt  of  snake-bite.  77. 

at  caleaneo-astmgalotil  articulatiuu,  13I>,  180.              ^^H 

Ijiii(rp,  Dr.  F.    Ligatitin  of  i-omutoo  iliac,  2^6. 

Malignant  pustule.  HO.                                                       ^^H 

Lan(?<MilH.'ck'«  ojwmiion  tor  rhinoplasty,  403. 

Mammar)'  gland,  4tVi,                                                       ^^| 

for  hare-lip,  413. 

hyiKrtrophy  of,  407.                                                   ^^M 

osteoplastic  exiwction  of  upper  jaw,  435. 

tumor«  of,  407.                                                                ^^| 

Ijnparotomy  for  tntestitial  occlusion,  480,  400. 

extirpation  of,  471,  473.                                                  ^^| 

for  removal  of  tlie  ovaries,  olc,  (W8. 

bandage  (or,  10,  17.                                                        ^^M 

Ijurey's  amputation  at  tliv  Bhouldar,  180. 

Marion-^ims,  Dr.  IL     Drainage  of   peritoneal          ^^M 

Laryngectomy,  450. 

cavity,  noo,  GHO.                                                          ^H 

Laryngotomy.  150. 

Klher-inhaler,  37.                                                           ^H 

lAryn  i,  surgery  of,  4.50. 

Martin's  rubtvr  bandagf,  0,  INI,  UN).                              ^^M 

intubation  of  the,  4-')l.  4rj3. 

Mason,  Dr.  L.  D.    Fracture  uf  Ujnea  of  Horn,          ^^M 

foreign  bodies  in  lIir,  4<V). 

303.                                                                         ^M 

LatenU  euTFftturc  of  the  spine,  B04, 

Haaon.  Prof.  Erskinc.    Jimputatioa  at  hip,  101.          ^^M 

ltfe'»  HinptitHtinti  of  Ipjj,  I*J.  144. 

Uasm*,4m,                                              ^H 

LeM?hoft.  applit^tion  of,  57. 

Maxilla.  i<upi>rior,  438.                                                       ^^| 

lie  F<>r1':i  ainpulAUcin,  IHO,  14(1,  143. 

inferinr,  427.                                                                   ^^H 

tit^g,  bandago  for  thi^  14,  l\  Iti. 

Meatoiny,  B32.                                                                    ^^M 

anipuiations  nf.  143. 

Mockel'K  ganglion,  removal  oE.  439.                               ^^M 

fraoturvs  of.  HIS. 

Mpsarteritis,  107.                                                                ^^| 

,       L«mburt*8  Mitnre  for  th«  intevtine,  480.  401,  520, 

Metacarpus  fractures  uf,  308.                                        ^^M 

Leopold's  operation  of  hyslenwtomy.  070. 

Metalaisus.  amputations  through  Ibi^.  131.                    ^^M 

I^^ia's  opi^nition  for  extro]>hy  uf  bbulder,  SfM. 

MierotwK'i.  00.  01.                                                         ^H 

for  hydrrHTi'lft.  flB7. 

Mitchell,  Prof.  S.  Weir.    Snake-venom.  7&                  ^H 

Lipilurp  materiHi.  1,  2,  3. 

Mule^,  100.                                                                                 ^M 

Ligalun."*.  inellioil  of  applying.  90,  81. 

Mootv,  Prof.    Fracture  of  clavicle,  387. 4KM).                 ^H 

FJgnorolle's  amputation,  Ui-X 

roller's  fraulure,  2»U.                                                     ^H 

Ltngiinl  artery,  lignlinn  of,  £44. 

Morbus  coxariiw,  343.                                                        ^^M 

Liidiart's  opemlioa  fur  rhioopkuty,  402. 

MuaiUB  cyst^.  700.                                                     ^^M 
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MQller.    Reeunent  angioma,  193. 

MtlUer's  law,  74fi. 

Muslin  bandages,  Q. 

Mussey.    Arterial  varix,  188. 

Myelitis  from  compression  in  Pott's  disease,  711. 

Myoma,  761. 

Myxoma,  76L 

NffiTos  pigmentosua,  107. 

pilosus,  197. 
Nail,  in-growing,  737. 
Nasal  bones,  fracture  of  the,  383. 
Neck,  surgery  of,  444. 
Neoplasms  of  theantestine,  48£L 

of  the  urethra,  .634. 
Nephrectomy,  662. 
Nephrotomy,  5^, 
Neuber*s  bone-drains,  7. 
Neuralgia  of  prostate,  608. 
Neuroma,  762L 
New  formations,  746. 
Nipple,  fissure  of,  465. 
Nose,  bleeding  from,  397. 

foreign  bodies  in  the,  397,  398. 

deviation  of  septum,  400. 

plastic  surgery  of,  400. 

Obstruction  of  the  alimentary  eana!,  483. 

Obturator  hernia,  498-512. 

Occipital  artery,  ligation  of,  346. 

O'Dwyer,  Dr.  J.    Intubation  of  larjmi,  451,  452. 

(Esophageetomy,  463. 

(Esophagotomy,  461. 

(Esophagus,  surgery  of,  4Cf. 

stricture  of,  46L 
Ogstou's  operation  for  knock-knee,  719,  720. 
Oil-silk  protective,  8. 

Operating-room  and  paraphernalia,  43,  45. 
Operation,  a  surgical,  49,  50. 

assignment  of  duties,  106. 
Ophthahnia  neonatorum,  336. 
Orbital  cavity,  surgery  of,  392. 
Orchitis,  615,  673,  674. 
Os  innominatura.  fracture  of,  300,  SOL 

hyoides,  fracture  of,  280. 
Osteo-arthritis.  342. 
Osteoclasis.  721. 
Osteoma,  765. 
Osteomalacia,  274. 
Osteotomy  of  fcntnr.  714. 
Ostitis.  271. 

Otis.  Prof.  F.  N.    Location  of  stricture.  620. 
Otis.  Dr.  G.  A.    Shot-wounds  of  face,  382. 
Otitis  media,  305,  396. 
Ovaries,  68-3. 
Ovariotomy,  688. 
Ozffna,  399. 

Paget.    Transformation  of  embrj'onic  into  cica- 
tricial tissue,  07. 


Paget.    Qouty  phlebitis,  165. 
Palate,  surgery  of,  431. 
Pancreas,  524. 
Pannus,  387. 
Papilloma,  757. 
Papilloma  of  nipple,  465. 
Parotid  gland  and  duct,  430. 
Parotitis,  438. 

Pasteur  on  hydrophobia,  78. 
Patella,  fracture  of,  808. 

dislocation  ot  339. 
Peat  as  an  absorbent,  8. 
Penis,  suigery  of,  634. 

ulcers  of,  641. 
Periarteritis,  167. 
Perineal  lithotomy,  590. 
Periorchitis,  668. 
Perispermatitis,  663. 

Peritonitis,  laparotomy  on  account  of,  516. 
Perityphlitis,  517,  5ia 
Peroneal  artery,  ligation  of,  268,  369. 
Phalanges,  fracture  of,  399. 

dislocation  of,  829. 
Pharynx,  surgery  of,  459. 
Phimosis,  638. 
Phlebitis,  161. 
FhleboUtes,  191-196. 
Phlyctenular  conjunctivitis.  889. 
Pilcher,  Prof.  L.  S.    Colles's  fracture,  296. 
PUes,  547. 
PirogofTs  method  of  rectal  etherization,  81,  33. 

amputation,  134, 139, 143. 
Pityriasis  versicolor  of  anal  region,  531. 
Plajrfair.    Laparotomy  for  peritonitis,  516. 
Pneumatocele  of  the  head,  374 
Polydactylns,  TM,  741. 
Polypus  of  the  rectum,  544. 
Pope,  Dr.  Thomas  A.    Tarantula-poison,  78. 
Poplite^  artery,  ligation  of,  207. 

aneurism  of,  327. 
Porro's  operation  for  hysterectomy,  680. 
Poi-t-wine  mark,  197. 
Posterior  auricular  artery,  ligation  of,  248. 

tibial  artery,  ligation  of,  268. 
Posthitis,  613. 
Pott's  disease,  699. 

fracture,  313,  315. 
Prepuce,  divulsion  or  dilatation  of  the,  641. 

amputation  of,  639. 
Profunda  femoris  artery,  ligation  of,  267. 
Prostate  body,  surgery  of,  597. 

tuberculosis  of,  606. 

cancer  of,  606. 

sarcoma  of,  607. 

calculus  of,  607. 

neuralgia  of,  008. 
Prostatorrhcea,  604. 
Protective,  8. 
Pruritus  ani,  630. 
Ptosis,  390. 
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Pua.  50.  60.  61.     ^^^^^^H 

Sands  Prt'f-  H.  R.    CRsophagotomy,  461.            fl 

PycliUs.  556.                         ^^^M 

Sarcoma.  732-750.                                                    H 

Pyloroctomy,  478, 

Savaf^e.     LapHniiumy  for  peritonitis,  SIO.             ^M 

SawduKt  as  nn  atMiirlwnt,  8.                                  ^ 

lUbiM,  79.  70. 

Sarre,  Prof.  L.  A.    Opcrat  ion  at  the  hip,  300, 801. 

Kachitis,  374. 

Club-foot,  733,  724.  ?.!«.  720.                               h 

Rjidial  Hrtrrr.  liKnlioii  of,  358. 

Polydactyht-s  734.                                               ^| 

ItjuIitK  fracture  of,  394. 

Fracture  of  clavicle.  S8B.  3S7.                     ^^H 

iCjtniila,  441. 

ntp-jiint  diseaw.  S-V).  S.'iS.                          ^^H 

Ranvivr,    .Sw  t'omil  oiul  RiinWer. 

nip>joint  cxAeetion.  359.  300.                      ^^H 

RccUl  utherUation.  31.  3& 

Nu-wular  torticollis.  093.                             ^^H 

Rectum,  surpery  of.  5S8L 

Tn-tttment  of  knock-knei*,  719.                  ^^^h 

foreign  bodice  in,  53S. 

Osteotomy  of  femur,  714.                           ^^^| 

ftslulft  of.  S.'W. 

Twatment  of  Pott's  diseaw,  703,  704,  705,  707.  J 

ulcers  oft  537. 

Scalds.  90.                                                             M 

rtricture  of,  530.  54a 

ScapuU,  fracture  of.  S88.                                     H 

neoplasms  of,  542. 

Scarification  in  inflammation,  57.                          ^M 

carcinoma  of,  542. 

Schmidt.    Coagulation  of  blood,  164. 176.            ^M 

cxscotion  of.  543. 

Sehrocder's  operation  for  hy)«terectomy,  681.        V 

ncnnilgiA  of.  545. 

Schuli.    Gtandcn*  baciUus.  80.                               J 

protapsua  of.  545. 

Scirrhus  cancer,  748.                                        ^^^| 

Reeves's  opomtion  for  knock-kace,  719,  720. 

ScolioHis,  601-4t94.                                         ^^H 

olub-foot.  730.  733. 

Scrotum,  nurgery  of.  061.                                ^^^| 

R*>gii>[ial  surtt^ry,  373. 

Sebaceous  cy^bi,  759.                                       ^^^H 

Rcichcrt,  Dr.  K.  J.    Serpent- venom.  70. 

Scdillot'ff  amputation,  143,  144.                      ^^^| 

CoaguUtion  of  blood  in  the  viattwU,  164^ 

Setdlu  gangrene,  100.                                       ^^^H 

Benal  calculus,  558. 

Septutn  na^i,  deviation  of,  400.                     ^^^| 

colic,  550. 

Serous  cysl,\  7(!0, 

cyirts,  550. 

ShnfTer'-H  ji[t|Minitus  for  Pott*«  dlnnaae,  707,  708, 

Resiiiwitation  from  other  and  chloroform  narco- 

7i»9.                                            m 

8US  39.  30,  81. 

5hcp|iaril.  Dr.  P.  C.    StaUnticfl  of  amputalion  »(^ 

RetTopharyngoal  afaacMB,  70S. 

hip-joint,  155.                                                    H 

poritoncal  abeoes8»  A 10. 

Shoulder,  Ijsndage  for.  18. 14.                                H 

Rtictiinntiim  in  gonorrhiBa^  616. 

Shontder-jnint,  anipuliitinn  at  the,  129,  ISO.          H 

Rhi^lint'.  33. 

diidocations  of  the.  830.                             ^^^H 

RhiiiotJti^s.  398. 

difr«M  of  the.  %S7.                                    ^^H 

KliiiioplHMy.  401. 

exmction  of  the,  867.  808,                          ^^H 

Rib,  exMvtiim  of,  47S-475. 

anchylofiis  of  the,  738.                                 ^^^H 

Rit«,  fracture  nf.  309. 

Silk  sutures,  3.                                             ^^H 

dL^locatinn  of.  343. 

-worm  gut,  i,  8.                                        ^^^H 

Richardson 'b  cllKT-cpray  apparatus,  28. 

SUvor-wire  Future?.  8.                                        ^^^ 

Hickpt?.  274. 

Sim.<t.Dr.  J.Mnrion-.   Exploration  of  rectum,  532.1 

Rindfloiftfh.     Formation  of  nngcioniHla,  193. 

Skin-grafting.  91,  93.  Wi.                                        fl 

Roberts,  Dr.  John  B.    I>eriation  of  the  sc}itum. 

traneiplantation  of,  93.                                ^^^^ 

400. 

Skull-net.  30.                                                    ^^^M 

Robin,  arterial  varix.  186, 187. 

Skull,  fructure  of,  278,  381.                             ^^H 

Robinmin.  Prof.  A.  R.    Lupu^  408. 

penetrating  wound»  of.  377.                              ■ 

Carbuncle,  94. 

Smith,  Prof.  Stephen.    Amputations  of  leg,  143,H 

RokitAnHky.    Origin  of  angciomala,  199. 

143.  140.  147,  t4a                                              ■ 

Rotary-lntcral  curroture  of  the  spine,  001-094. 

Snakt^-bittr,  75.  70,  77.                                              fl 

Rubber  draitinj^c-tubcs  7. 

SnH|)-flnger.  743.                                               ^^^H 

Ussne-protcctiTe,  8^ 

Solutions,  antiseptic,  3,  4.                               ^H^f 

Sounds.  629.                                                 ^^^| 

Sacmm.  fmcturp  of.  300. 

Spcrmatorrba>a,  006.                                               ^H 

Soon^r's  operation  for  hystcroFtomy,  079. 

SpicA,  dingle  and  double,  for  the  groin,  10.    ^^^| 

Saline  flnUiTtnn.  intravenous  Injection  of,  74,  7S. 

Spina  bifida,  711.                                              ^^H 

Salpingitis,  082. 

Spinal  cnluinn.  deformities  of,  691.                ^^^| 

Sukda.  Prof.  H.  B.    Ligation  of  carotid  and  sub- 

Spleen, surgery  ot  533.                                      ^^^H 

clavian  artery,  310. 

abec«w  of.  533.                                          ^^^| 

Cooiprewiion  of  iliat-  art«ry,  S30. 

cjsts  of.  533.                                             ^^H 
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Spleen,  hernia  of,  523. 

Splenectomy,  523. 

Spondylitis,  699. 

Sponges,  preparation  and  preservation  of,  5,  6,  7. 

Spray-machine,  Dr.  Weir's,  4. 

Staphylorraphy,  432. 

Starr,  Dr.  M.  Allen.    Cerebral  localization,  879, 

880. 
Staton,  Dr.  L.  L.    Gastrostomy,  46S. 
Sternum,  fracture  of,  399. 

exsection  of,  474. 
Stimson,  Prof.  L.  A.    Fracture  of  thigh  through 

the  trochanters,  300. 
Stomach,  surgery  of,  477. 

foreign  bodies  in,  477. 

exBection  of  a  portion  of,  478. 
Stone  in  the  bladder,  580. 
Strangulation  of  intestine  by  bands,  487. 

by  slits  in  omentum,  487. 

by  diverticula,  487,  488. 
Strangulated  hernia,  504. 
Stricture  of  the  intestine,  488,  489. 

of  the  rectum,  540. 

of  the  urethra,  618. 

of  the  urethra,  location  of,  631. 
'  of  the  urethra,  treatment  of,  033. 

of  the  urethra,  dilatation  of,  620,  629. 

of  the  OQSophagus,  401. 
Stye,  385. 
Styptic  cotton,  70. 
Subclavian  artery,  aneurism  of,  218. 

ligation  of,  249. 
Sublimate  gauze,  8. 
Submaxillary  gland.  423. 
Sub-trochanteric  osteotomy,  714. 
Superior  thyroid  arterj',  ligation  of,  344. 

maxilla,  fracture  of,  383. 
Suppression  of  urine,  500. 
Suppuration,  59,  GO. 
Supra-pubic  lithotomy,  589. 
Surgical  dressings,  1. 

method  of  applying,  52. 
Sutton,    Dr.    R.    S.      Exsection    of    intestine. 

491. 
Suture-material,  preparation  and  preservation  of, 

1,  3,  3. 
Suture,  interrupted,  72. 

continuous,  72. 

mattress,  72,  73. 

quiil,  72,  73. 

wire.  72,  73. 

pin.  73. 

cross,  73. 

double-needle.  73. 
Sylvester's  method  of  resuscitation   applied  in 

ether  and  chlnroform  narcosis,  30,  31. 
Symblepharon,  380. 
Syme's  amputation,  137, 138. 
Syndactyliis,  734. 
Syndesniitis,  343. 


Synovitis,  342. 
Syphilis,  645,  661. 
Syphilitic  arteritis,  180-187. 
occlusion  of  the  basilar  artery  in,  178, 179. 

Tait,  Mr.  Xiawson.    Laparotomy  for  peritonitis, 

510. 
Talipes,  722. 

equinus,  722.  724. 

calcaneus,  725. 

varus,  726. 

equino-vanis,  72G-730. 

valgus,  731. 

cavus,733. 

planus,  T38. 
Tarso-metatarsus,  amputation  through,  132. 
Tarsotomy,  731. 
Tarsus,  amputation  through,  132. 

dislocations  of,  844. 

fractures  of,  307. 
Taxis,  604. 
Taylor,  Dr.  C.  F.    Treatment  of  Pott's  disease, 

703. 
Teale's  amputation,  143, 144. 
Teeth.  430. 
Testicle,  673. 
Tetanus,  84-87. 
Textor's  amputation,  135. 
Thecitis.  343. 

Thigh,  bandage  for,  14, 16. 
Thompson,  Sir  Henry.    Operation  for  lithotrity, 
686. 

Continuous  dilatation  of  stricture  of  the  ure- 
thra, 637. 
Thorax,  bandage  for,  16. 

surgery  of,  405. 
Thromlwsis  of  the  veins,  103. 

of  the  arteries,  184. 
Thumb,  amputation  of,  121. 
Thyroid  body.  446. 
Thyrotomy,  450. 
Tibial  artery,  aneurism  of,  328. 

ligation  of,  308. 
Tibio-tarsal  joint.  137. 138. 
Toes,  deformities  of,  730. 

amputation  of,  130. 

bandage  for,  14,  15. 
Tongue,  435. 

method  of  controlling  hajmorrhage  in  ampu- 
tation of,  439. 

-tic.  442. 
Tonsils,  443. 
Torsion  of  arteries,  70. 
Torticollis,  091. 
Tourniquets,  08, 70. 
Trachea,  450. 

foreign  bodies  in,  453. 
Tracheotomy,  451. 
Trachoma,  380. 
Transfusion,  74,  75. 
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Treeves,  F.    Intestinal  obstruction,  intussuscep- 

tion,  485. 
Trendeleaburg's  trachefr-tampotif  457. 

amputation  at  hip,  150. 
Trephining  the  skull,  281,  283. 
Trichiasis,  301. 

Tuberculosis  of  the  prostate,  606. 
Tulnell's  method  of  treating  aneurism,  203,  303, 

225. 
Tumors,  746. 

of  the  scalp,  378. 

of  the  bladder,  574. 
Trphlitis,  517,  518. 

Llcers,  96,  07. 

of  the  rectum  and  anus,  537. 
Ulnar  artery,  ligation  of,  358. 
Umbilical  hernia,  407,  510. 
L'pper  extremity,  deformities  of,  733. 
Ureters,  surgery  of,  563. 
Urethra,  surgery  of,  608. 

cocaine  anesthesia,  621. 

fureign  bodies  in,  631. 

congenital  malformations,  633. 

neoplasms  of,  634: 
Urethritis,  608. 
Urethrotomy,  internal,  623,  034. 

eitemal,  637,  628. 
Urine,  infiltration  of,  566. 

incontinence  of,  574, 

analysis  of,  575. 

suppression  of,  560. 

Vagina,  hernia  into  the,  498-513. 

Valsalva's  method  of  treating  aneurism,  201-208, 

231.  233. 
Van  Buren.    Normal  curve  of  the  urethra,  630. 
Vance,  Dr.  A.  M.     Corsets  for  spinal  curvature, 

697. 
Varicocele,  668. 
Varicose  aneurism,  100. 

veins,  194. 
Vascular  system,  surgery  of  the,  153. 

tumors.  186. 
Vas  deferens,  671. 

Vein,  ligation  of  internal  jugular,  233-249. 
V<.-lpcau's  bandage  in  dislocation  of  the  acromial 

end  of  the  clavicle,  331. 
Venesection,  56,57. 
Venous  cutaneous  tumor,  101. 

varix,  104. 


Ventral  hernia,  407-511. 

VemeuU's  operation  for  hydatids  of  Urer,  633. 

Vertebra,  fractures  of,  300. 

dislocations  of,  341. 
Vertebral  artery,  ligation  of.  S55. 

aneuriism  of,  334. 
Vesiculs  8eminates..671. 
Virchov.    Classification  of  tumors,  746.       ^ 

phlebitis.  163,  164. 
Volkraann's  sharp  spoon  in  gangrene,  103. 

sliding  foot-pieoe  for  fracture,  804. 

operation  for  hydrocele,  667. 
Volvulus,  486. 

Wardrop's  method  of  treating  aneurism,  203, 

203. 
Wardwell,  Dr.  W.  L.  On  calcification  of  arteries, 

160. 161. 
Warren.  J.  Mason.     Angeioma  following  frost- 
bite, 193. 
Wassilieff.     Bacillus  of  glanders,  80. 
Weber,  Dr.  L,    Occlusion  of  basilar  artery,  ire. 
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are  fully  di^cumed  in  alphalvetu^  unler.  Thv  deitc-riptiuii  uf  each  inchidea  on  ac- 
coant  of  its  etiology  an<l  anatomical  characters;  it^t  ttvuiptoms,  coar»e,  duration, 
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nursing  of  tlie  sick. 

Lastly,  ttie  disea«t«  peculiar  to  women  and  children  are  diwasecd  ondar  Iheir 
rMpeotire  headingn,  both  in  aggre^^ato  and  in  detail. 
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has  Micfvoiloil  in  brlngiu|;  together  ftud  i-onduotinp  %  wurk  nuiubmog  s  body  of  coolrih- 
uion  of  wliOM  co-op«imtioQ  any  editor  might  {w\  proud,  and  whu»e  coiuLincd  work  cuiild 
nm  fail  to  prtHlnce  a  l>ook  of  the  highetit  Authority  and  prnctii-n]  ralu«.  It  la  nvtiociilile 
that  the  moat  recent  qai>ation«  are  dealt  «ith.  and  are  all  treated  according  to  the  moat 
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rahM*  of  which  It  In  difflcult  tu  estimate,  but  which  may  lairlr  he  vtpected  to  satisfy  the 
niOBt  indiutrious  aludeot  of  iiieilical  science.  A  very  wide  luid  litKTal  meaning  hai!'  bcou 
given  to  the  word  M<-ilicine.  Tn  the  gen^rml  practiiionem  wn  cau  moat  heartily  recom- 
mend the  work;  and  it  will  HiiH  many  readers  ouuidu  ihe  pale  of  the  medical  profea- 
aion.  It  should  have  a  place  in  at  Ica^t  every  public,  if  not  in  every  good  prSvate, 
library." — Smlurdity  Jia-Uif. 

"The  articles)  wp  have  read  hare  struck  as  as  models  of  clear  and  flnent  scientific 
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hUtory  of  the  Xeio  World  in  etery  brtmeh  of  human  aeftierrtnmt. 

Kuiiiurourt  tlntlering  tMtiiiionialK  have  been  received  from  distinfrnifthed 
gentlemen  highly  praiaing  the  first  rolumef  a  few  of  which  we  hero  subjoin: 

From  the  Hon.  GEOnni;  Bakcroft. 
'*  TTk  moif'  eomptttt  voluair  that  txut§  on  tlit  tuhjrrt*' 

From  the  Hon.  Javcs  Rrsszu.  hoyttLL. 
"  Surprfnnrrtii  vrlt  rtone.  .  .  .  Ta  any  mlaretted  in  Amerifan  hittory  or  lilerattre  tkt 
book  mili  bt  iHdi$jxnmiMe" 

From  NoAn  Poarxo.  D.  D.,  LL.  D.,  ci-Prealdent  of  Tale  College 
"/r  i»  with  grtai  pltntum  that  I  tfftif^ta  tin  eseceOtnet of  tkt  Jini  vcimnto/*AppUton^ 
Cgftopadia  of  Amawtn  Riuffrttp/iif.' " 

From  Ibc  Hon.  M.  R.  Wahe,  Cblef-JusUcc  of  the  tailed  Static. 
"Ihavt  looktd  it  oter  mfh  totttJa-aUg  care,  andjind  nothing  fe  *ijf  t»rpt  in  pntitt.'* 


Tliia  great  work  will  bo  completed  in  nx  Tolamca^  8ro,  each  containing 
between  seveu  und  eight  hundred  pages.  Eat^h  volume  will  be  illastnited  with 
ten  fine  atocl  portraits  and  sereml  hundred  sraaller  vignette  portraits  and  views 
of  the  hirthplacca,  residcnres,  monuments,  and  lombAordlMingni^hed  Americans. 
The  volQnK«t  will  appenr  at  inlerval-i  of  four  to  fix  months.  Price,  $S.OO  prr 
Tolamc.    VoLUMKB  Oaa  am>  Two  aks  row  ueadt. 


Sold  only  hy  iuhteripthn.    AgenU  teanM/or  district*  not  ffet  attijfned. 
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